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EEPORT 

OF 

THE  SECRETARY  OF  THE  NAVY. 


Kavy  Department, 

Washington^  December  1, 1884. 
To  the  President: 

Sib  :  Of  the  new  anarmored  8teel  oraisers — the  Chicago,  of  4,500  tons, 
the  Boston  and  Atlanta,  of  3,000  tons  each,  and  the  Dolphin,  of  1,500 
tons — anthorized  by  Congress  as  an  increase  of  the  l^avy,  only  the  last 
has  been  completed. 

The  Dolphin  is  a  dispatch-steamer,  to  be  armed  with  one  64nch  mod- 
em rifled  gan  and  six  Hotchkiss  cannon.  Her  keel  was  laid  Octo- 
ber 15, 1883,  and  she  was  launched  at  Chester,  Pa.,  April  12, 1884.  At 
the  preliminary  contract  trial  on  November  20,  to  test  the  machinery, 
while  at  a  displacement  of  1,279  tons,  221  tons  less  than  the  load  dis- 
placement, she  developed  a  speed  of  sixteen  knots  per  honr,  and  an 
engine- power  of  2,141  horses;  and  she  fally  meets  the  expectations  of 
her  designers  and  of  the  Department.  A  fractare  of  her  shaft  delays 
the  formal  acceptance  from  the  contractor.  After  receiving  her  arma- 
ment and  stores,  she  will  audergo  a  farther  trial  in  Narragansett  Bay, 
under  the  system  lately  adopted  by  the  Department. 

The  craisers  Boston  and  Atlanta  are  well  advanced  in  all  their  parts. 
The  Atlanta  was  launched  October  9,  with  a  displacement  at  launching 
draft  of  1,279  tons,  and  the  Boston  is  ready  for  launching.  The  steel 
boilers  of  both  vessels  are  completed  and  the  machinery  is  now  being 
fitted. 

The  keel  of  the  cruiser  Chicago  was  laid  December  15, 1883.  Up  to 
November  22, 1884, 1,045  tons  of  material  had  been  worked  into  her 
hull,  and  she  may  be  considered,  in  both  hull  and  machinery,  as  being 
seven-tenths  completed. 

The  Naval  Advisory  Board  has  in  the  course  of  its  duties  inspected 
^and  tested  about  8,000  tons  of  mild  steel  for  the  new  vessels.  It 
has  been  shown  that  our  steel-makers  can  readily  fui*nish  this  excel- 
lent structural  material  in  large  quantities,  and  its  high  quality  has 
been  assured  by  the  tests  adopted.  The  experience  gained  in  these 
tests  will,  it  is  hoped,  be  made  of  permanent  value  to  the  Navy  and  to 
the  manufacturers  through  the  report  of  the  Board. 
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•The  law  requiring  the  ships  to  be  built  of  steel  of  great  tensile 
strength  and  ductility  has  been  complied  with,  and  rigid  chemical  and 
physical  tests  applied  to  the  material,  causing  much  difficulty  and 
delay  and  extra  expense  to  the  contractor,  owing  to  his  losses  from 
rejecti'd  material,  which,  as  in  the  case  ot  the  broken  steel  shaft  of  the 
Dolphin,  was  imperfect  only  because  of  the  inexperience  of  our  steel 
manufacturers  in  producing  metal  of  prescribed  strength  and  ductility 
combined.  Patience,  forbearance,  and  liberal  treatment  of  the  manu- 
facturers are  necessary  in  order  to  encourage  them  to  undertake  the 
development  of  the  production  in  this  country  of  steel  plate  and  armor 
for  naval  vessels  and  ingots  for  heavy  cannon. 

The  designs  for  the  four  cruisers,  recommended  by  the  Advisory  Board 
and  approved  by  the  Department,  were  subjected  from  the  beginning 
to  loud  and  vehement  criticism  in  certain  quarters.  This  was  only  to 
be  expected.  It  is  rarely  that  designs  of  ships  for  the  Government, 
either  in  this  country  or  in  Europe,  Cwscape  severe  animadversion.  In 
a  construction  so  complex  as  a  modern shipof-war,  involving  the  appli- 
eation  of  so  many  theories  based  on  what  are  as  yet  imperfect  investi- 
gations, it  is  unavoidable  that  some  diversity  of  opinion  should  be 
found  among  professional  constructors,  whether  the  designs  represent 
progressive  or  conservative  ideas.  It  is  worthy  of  note  that  while  in 
this  country  it  was  held  by  some  objectors  that  the  ships  had  too  little 
sail-power,  in  England  they  were  thought  to  have  too  much;  and  it 
may  be  said  in  general  that  if  all  the  special  points  criticised  had  been 
altered  to  meet  the  views  of  any  single  critic,  an  equally  violent  oppo- 
sition to  the  modified  designs  would  immediately  have  manifested  itself. 

The  reiteration  of  objections  to  the  proposed  cruisers  in  newspai>ers 
and  elsewhere  had  the  effect  of  disturbing  public  confidence  for  a  time 
in  the  designs.  The  Naval  Committee  of  the  Senate,  however,  in  con- 
sidering the  bill  (Senate  698)  '^  to  authorize  the  construction  of  additional 
steel  vessels  for  the  Navy,''  was  led  to  make  a  careful  and  exhaustive 
inquiry  in  reference  to  the  plans  adopted  by  the  Department  for  the 
vessels  then  under  construction.  After  having  called  for  and  received 
many  oral  and  written  statements  from  the  Secretary  of  the  Navy,  the 
Admiral  of  the  Navy,  the  members  of  the  Advisory  Board,  the  princi- 
pal chiefs  of  bureaus,  and  other  officers,  the  committee  (in  their  report, 
No.  161,  of  February  12,  1884,)  arrived  at  the  following  conclusion  : 

"  The  inquiry  developed  some  difference  of  opinion  upon  certain  special 
points  connected  with  the  new  cruisers,  such  as  the  requisite  amount  of 
sail-power,  the  expediency  of  sheathing  the  bottom,  the  beam-engines 
and  the  furnaces  of  the  Chicago,  and  the  open  forecastle  and  poop-deck 
in  the  Boston  and  Atlanta,  due  to  the  position  of  the  deck-house  inclos- 
ing the  battery. 

"While  it  may  be  worthy  of  consideration  whether  it  is  desirable  to 
follow  the  plans  adopted  for  the  vessels  now  under  construction  in  all 
minute  details,  about  which  a  diversity  of  opinion  might  reasonably  be 
expected  to  exist  among  experts,  nothing  has  appeared  to  show  that  the 
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confidence  of  the  Navy  Department  and  of  the  Advisory  Board  in  the 
sucscess  of  these  vessels  is  misplaced." 

Continued  examination  of  the  subject  has  confirmed  the  Department 
in  the  opinion  that  the  criticisms  advanced  against  the  new  ships  were 
either  of  little  moment  or  based  directly  upon  theories  at  variance  with 
the  progress  of  modern  ship-building.  The  opinion  is  further  strength- 
ened by  an  observation  of  what  has  been  done  abroad  during  the  past 
year.  It  may  be  well,  however,  to  consider  briefly  the  validity  of  the 
principal  objections. 

1.  The  want  of  fall  sail  power. 

It  is  now  generally  admitted  that  masts  and  sails  are  detrimental  to 
the  fighting  qualities  of  a  naval  vessel,  and  it  is  mainlj^  on  account  of 
their  value  for  purposes  of  training,  and  for  the  sake  of  economizing 
coal  in  time  of  peace,  that  they  are  retained  in  recent  constructions. 
The  British  Admiralty  has  gone  so  far  that  it  is  now  building  steel 
cruisers,  of  which  the  Mersey  and  Severn  are  types,  absolutely  without 
masts  or  sails.  In  this  country  the  public  mind  is  not  yet  accustomed 
to  the  fact  that  masts  and  sails  are  a  source  of  weakness  in  action,  and 
it  may  be  expected  for  some  time  to  come  that  popular  objections  will 
be  raised  to  vessels  built  without  them,  on  the  ground  that  they  form 
the  sole  reliance  for  propulsion  in  the  event  of  a  failure  of  the  machin- 
ery. The  system  now  adopted,  however,  of  providing  each  vessel  with 
twin  screws,  and  with  two  complete  and  independent  sets  of  machinery, 
reduces  the  chances  of  a  total  failure  of  the  mechanical  means  of  pro- 
pulsion to  such  an  extent  as  to  make  it  an  almost  impossible  contin- 
gency. 

2.  The  absence  of  sheathing. 

In  this  respect,  also,  the  Advisory  Board  finds  itself  in  accord  with 
the  most  distinguished  European  designers.  The  three  cruisers  now 
building  or  lately  completed  at  the  Elswick  Works  in  England,  the 
Giovanni  Bausan,  for  the  Italian  Government,  and  the  Arturo  Prat  and 
EHmeralda,  of  about  3,000  tons  each,  are  unsheathed,  as  are  also  the 
cruisers  of  the  Leander  and  Mersey  classes,  of  about  3,600  tons,  eight  of 
which  have  been  laid  down  by  the  British  Admiralty  since  1880.  It  was 
decided  not  to  sheathe  our  new  cruisers,  on  account  of  the  additional 
cost,  the  great  difficulty  of  preventing  galvanic  action  between  the  iron 
and  copper,  and  the  increase,  estimated  at  12  or  15  per  cent.,  in  the 
weight  of  hull,  and  consequent  reduction  in  the  efficiency  of  a  ship  of 
given  displacenient;  while.  On  the  other  hand,  it  appears  that  the  steel 
bottom  can  be  made  as  serviceable  as  a  copper  one,  by  the  use  of  anti- 
oorrosive  paint,  which  can  be  kept  clean  on  ordinary  service  by  the 
ship's  divers. 

3.  The  machinery  of  the  Chicago. 

It  was  frequently  asserted  that  the  beam-engines  and  brick  fumacea 
of  the  Chicago  were  a  more  than  doubtful  experiment,  and  that  the 
▼easel  would  consequently  prove  a  fi&ilure.    This  assertion  is  met  by 
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the  fact  that,  in  February  last,  the  Louisiana,  of  the  Oromwell  line  of 
steamers,  a  vessel  fitted  with  beam-engines  and  externally-fired  boilers 
with  brick  furnaces,  made  the  passage  between  New  York  and  New 
Orleans,  from  wharf  to  wharf,  in  five  days  and  fifteen  hours,  being  the 
fastest  passage  on  record ;  and  that  since  that  date,  after  certain  mod- 
ifications in  her  boilers  borrowed  from  the  Chicago's  design,  she  has 
given  more  economical  results,  and  shown  herself  to  be  in  these  res- 
pects a  thoroughly  satisfactory  vessel. 

4.  The  peculiar  features  of  the  Boston  and  Atlanta. 

The  objections  most  strenuously  urged  against  these  vessels,  apart 
from  their  rig  and  consequent  reduced  sail-power,  were,  first,  that  in  the 
absence  of  topgallant  forecastles  and  poop-decks,  their  speed  would  be 
reduced  by  forcing  their  bows  into  the  sea,  and  that  the  sea  would  be 
likely  to  roll  on  board  aft,  as  they  ascended  into  it ;  and,  secondly,  that 
in  working  ship,  no  sufficient  protection  would  be  afforded  to  the  men 
who  must  be  on  deck  in  all  weathers.  It  was  claimed  that  a  better 
vessel  could  have  been  designed  by  putting  on  a  topgallant  forecastle 
and  poop-deck,  and  placing  the  main  part  of  the  battery  on  the  open 
deck,  surrounded  by  high  bulwarks  in  the  usual  corvette  style. 

The  assertion  that  the  absence  of  a  topgallant  forecastle  would  de- 
crease the  speed  when  running  against  a  head  wind  and  sea  hardly 
requires  an  answer,  for  it  is  well  known  by  seamen  that  such  a  result 
is  induced  rather  than  obviated  by  high  upper-works  forward,  which 
expose  a  greater  surface  to  wind  and  waves  as  the  ship  pitches.  For 
this  reason  the  fastest  blockade-runners  had  a  low  turtle-back  forward. 
The  bow  of  the  Boston  and  Atlanta  is  sufficiently  high  for  ordinary 
cruising  purposes;  while  the  protection  of  the  men,  which  in  a  full  sail- 
power  corvette  is  given  by  the  high  forecastle  and  poop,  is  fully  se- 
cured by  the  central  superstructure.  Even  if  there  were  any  weight 
to  the  objections,  they  are  offset  by  the  overwhelming  advantages  of 
the  arrangement  in  giving  an  extensive  and  unobstructed  train  to  the 
guns,  and  therefore  an  increased  efficiency  in  the  batt^ery. 

Since  the  design  of  the  Boston  and  Atlanta  was  adopted,  the  Gov- 
ernment of  Chile  has  received  from  the  manufacturers.  Sir  W.  G.  Arm- 
strong, Mitchell  &  Co.,  of  Elswick,  England,  a  new  steel  cruiser,  th^ 
Esmeralda.  This  vessel,  designed,  constructed,  armed,  and  equipped 
for  sea  by  the  foremost  ship-building  firm  in  the  world,  represents  the 
latest  development  of  the  type  of  steam-cruiser,  as  understood  by  those 
who  are  acknowledged,  in  experience,  judgment,  and  skill,  to  occupy 
the  highest  place  in  the  profession.  In  all  essential  points  the  design 
of  the  Esmeralda  presents  a  striking  resemblance  to  the  Boston,  and 
the  adoption  of  the  type  by  the  independent  action  of  different  design- 
ers is  not  so  much  a  remarkable  coincidence  as  a  simultaneous  recog- 
nition, by  high  authorities,  of  the  requirements  of  a  modern  war  steamer, 
and  of  the  design  adapted  to  fulfill  them.  Both  vessels  are  unarmored 
steel  cruisers,  with  protective  decks  and  water-tight  subdivisions,  and 
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without  wooden  or  copper  sheathing.  They  have  the  same  dimensions, 
being  270  feet  long,  42  feet  beam,  and  of  3,000  tons  displacement.  In 
both,  the  topgallant  forecastle  and  covered  poop  have  been  done  away 
with.  The  main-deck  of  the  Boston  and  Atlanta  is  10  feet  above  the 
water-line  at  the  stem,  and  that  of  the  Esmeralda  is  reported  to  be 
aboat  11  feet,  while  the  latter  is  without  the  Boston's  low  bulwark 
forward.  In  sail-power  the  Chilian  vessel  is  considerably  below  our 
cruisers,  having  barely  enough  to  steady  her  in  a  seaway. 

The  battery  of  the  Esmeralda  is  somewhat  heavier  than  that  of  the 
Boston,  but  its  disposition  and  the  arrangement  for  protecting  the  guns 
are  such  that  this  difference  would  probably  be  counterbalanced  in 
dose  action. 

In  general,  it  may  be  said  that  while  each  vessel  presents  some  special 
features  which  give  it  an  advantage  over  the  other,  there  is  a  remark- 
able resemblance  between  the  two  models,  and  certain  of  the  points  in 
&Tor  of  the  Esmeralda,  such  as  reduced  sail-power  and  twin-screws,  are 
precisely  those  which  the  opinion  of  irresponsible  critics  has  been  ready 
to  condemn  in  some  of  the  designs  of  the  Advisory  Board. 

It  is  safe  to  say  that  in  preparing  plans  for  the  new  cruisers  which  it 
is  hoped  will  be  authorized  by  Congress,  any  new  features  of  construc- 
tion which  the  ingenuity  of  foreign  designers  may  devise  will  be  imme- 
diately considered  by  the  Advisory  Board,  and  will  be  adopted  if  they 
promise  any  advantages. 

Popular  criticism  of  the  new  cruisers  has  been  principally  directed 
against  their  lack  of  extreme  speed,  and  they  have  been  unfavorably 
compared  with  the  fleetest  of  those  famous  North  Atlantic  passenger 
steamers  which  are  making  such  rapid  passages  between  New  York  and 
Queeustown.  The  comparisons  are  unfair.  These  latter  vessels  are 
from  8,000  to  11,000  tons  displacement,  450  to  550  feet  in  length,  devel- 
oping from  7,000  to  11,000  horse-power,  and  burning  from  150  to  300 
tons  of  coal  per  day;  and  their  extraordinary  speed  is  attained  only  by 
the  sacrifice  of  qualities  essential  for  the  purposes  of  general  naval 
service.  Their  machinery  rises,  unprotected,  above  the  water-line,  their 
great  draft  is  an  element  of  obstruction  and  danger  in  coast  opera- 
tions, and  their  length  is  an  obstacle  to  freedom  of  maneuvering. 

'On  the  other  hand,  the  naval  vessels,  the  Chicago,  of  only  4,500 
tons,  and  the  Boston  and  the  Atlanta,  of  only  3,000  tons,  combine 
all  the  necessary  qualities  of  unarmored  war  ships;  they  are  short  and 
capable  of  quick  maneuvering;  their  machinery  is  below  the  water-line; 
they  have  a  large  coal  supply  in  proportion  to  their  displacement,  and 
are  provided  with  the  means  of  so  forcing  the  consumption  of  fuel  that 
a  high  speed  can  be  maintained  for  a  short  period,  and  they  will  thus  be 
enabled  by  the  use  of  long-range  aud  machine  cannon  to  overhaul  al- 
most any  vessel  they  may  fall  in  with  at  sea.  No  armed  merchant 
steamer  could  withstand  them,  and  they  are  capable  of  overtaking 
ninety-six  per  cent,  of  the  merchant  steamers  of  the  world. 
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No  nation  possesses  war  vessels  equal  in  high-speed  endarance  to  the 
great  passenger-carrying  ocean  racers;  a  war  vessel  which  could  over- 
take them  must  be  built  like  them,  and  would  be  unfit  for  ordinary  cruis- 
ing. If  the  English  Government  were  to  require  one  for  use  in  war,  it 
would  employ  one  belonging  to  its  subsidized  lines.  If  the  United  States 
would  have  vessels  of  the  same  class  available  for  special  exigencies,  it 
must  follow  the  English  policy,  and  give  substantial  encouragement  to 
the  construction  and  maintenance  of  fast  steamships  by  American  com- 
panies. 

The  reasons  why  it  is  not  advisable  for  us  at  this  time  to  construct 
even  one  such  expensive  war  vessel  are  stated  by  the  Advisory  Board 
in  its  report  of  October  25,  1883,  and  Qontained  in  the  last  annual 
report  of  the  Department,  as  follows: 

"It  [the  Board]  condemns  any  policy  looking  to  the  present  construc- 
tion of  cruisers  that  shall  rival  in  speed  the  fastest  transatlisintic 
steamers.  The  merchant  steamers  having  this  exceptionally  high 
speed  comprise  less  than  one-hundredth  part  of  the  ocean  steam-ton- 
nkge  of  the  world,  cither  in  number  or  value,  and  most  of  them,  in  the 
event  of  war,  would  be  withdrawn  from  their  ordinary  pursuits.  In 
order  to  match  their  speed  it  would  be  necessary  to  build  vessels  with 
a  displacement  of  at  least  11,000  tons,  and,  while  the  great  draft 
and  dimensions  of  such  vessels  would  confine  their  genersd  efficiency 
within  the  narrowest  limits,  they  would  absorb  for  their  maintenance  and 
management  an  undue  share  of  the  current  appropriations  and  of  the 
existing  allowance  of  seamen.  Furthermore,  the  cost  of  building  and 
fully  equipping  one  such  vessel  would  be  at  least  $4,000,000,  or  nearly 
as  much  as  that  of  all  the  seven  ships  recommended  by  the  Board." 

^Nevertheless  the  Department  added: 

*^  If,  however,  it  should  appear  to  Congress  desirable  to  construct  one 
vessel  in  which  all  other  qualities  shall  be  sacrificed  to  the  attainment 
of  the  highest  possible  speed,  and  to  provide  for  maintaining  it  in  com- 
mission, the  Department  will  gladly  submit  plans  and  estimates  there- 
for, and  the  vessel,  when  completed,  will  no  doubt  add  to  the  capabili- 
ties of  the  Navy." 

The  Chicago,  Boston,  and  Atlanta  are  presented  for  exactly  what 
they  are  worth ;  of  moderate  size  and  cost,  well  protected,  handy,  and 
heavily  armed — useful  and  important  parts  of  a  modern  naval  force. 
The  rates  of  speed  assigned  them  are  based  on  very  conservative  cal- 
culations of  their  probable  performance,  and  they  will  undoubtedly 
exceed  the  estimates;  but  the  first  unarmored  cruisers  of  the  new 
American  fleet  are  not  intended  for  comparison  in  speed  with  unpro- 
tected racing  ships  of  enormous  size,  or  in  defensive  power  with  mod- 
em ironclads. 

ARMAMENT  OF  NEW  CRUISERS. 

To  provide  the  armament  of  the  new  steel  cruisers,  contracts  have 
been  made  for  steel  forgings  for  eight  8-inch  and  twenty  6-inch  guns. 
Of  those  for  the  latter,  which  were  ordered  at  the  Mid  vale  Steel  Works, 
at  Nicetown,  Philadelphia,  eight  sets  have  been  completed  and  good 
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progress  has  been  made  with  the  other  twelve.  The  forgings  for  the 
8-inch  guns  were  ordered  in  England,  part  from  Messrs.  Charles  Gam- 
naell  &  Co.,  of  Sheffield,  and  part  from  Sir  Joseph  Whitworth  &  Co.,  of 
Manchester.  Great  delay  has  been  experienced  in  obtaining  some  of 
these  forgings,  especially  those  ordered  from  Sir  Joseph  Whitworth  & 
Co.,  and  it  is  still  uncertain  when  they  can  be  expected.  There  being 
no  plant  in  this  country  capable  of  producing  8-inch  tbrgings,  the  Gov- 
ernment is  compelled  to  wait  upon  the  convenience  of  foreign  manu- 
facturers. 

The  ordnance  machine-shops  at  the  Washington  navy-yard,  where 
the  work  of  finishing  part  of  the  guns  is  being  done,  are  now  beginning 
to  receive  steel  forgings  in  sufficient  number  to  enable  the  Department 
to  prosecute  the  work  to  advantage.  One  6-inch  gun  for  the  Dolphin 
has  been  finished  and  has  had  an  extended  trial  and  use  at  the  naval 
ordnance  proving-ground  at  Annapolis,  Md.  Its  performance  is  very 
satisfactory. 

Contracts  have  been  made  for  machine-finishing  others  of  the  guns 
with  two  private  firms — the  South  Boston  Iron  Works  and  the  West 
Point  Foundry  Association. 

The  former  firm  has  received  two  sets  of  6-inch  forgings,  and  has 
begun  work  on  them,  but  it  has  not  yet  been  possible  to  furnish  any  to 
the  West  Point  Foundry.  Owing  to  the  delays  and  difficulties  insep- 
arable from  the  commencement  of  a  work  of  such  magnitude  as  the 
making  of  steel  high-power  guns  in  the  United  States,  the  main  bat- 
teries of  the  new  cruisers,  with  the  exception  of  a  few  guns,  cannot, 
under  the  most  favorable  circumstances,  be  completed  until  some  months 
after  the  vessels  are  finished.  The  secondary  batteries  and  search- 
light outfits  have  been  ordered  and  are  expected  to  arrive  in  time  for 
the  vessels. 

It  should  be  borne  in  mind  that  the  manufacture  of  modern  high- 
power  guns,  such  as  are  required  for  the  new  cruisers,  being  wholly 
new  in  this  country,  is  slow  and  difficult,  and  the  cost  here  is  neces- 
sarily greater  than  if  they  were  procured  abroad. 

ARMORED  VESSELS. 

The  armor  for  the  turrets,  pilot-houses,  and  armored  stack  of  the 
double- turreted  monitor  Miantonomoh,  contracted  for  with  Messrs.  John 
Brown  &  Co.  and  Messrs.  Charles  Cammell  &  Co.  of  Sheffield,  England, 
through  their  agents,  Messrs.  William  H.  Wallace  &  Co.,  of  New  York, 
has  been  delivered  at  the  New  York  navy-yard,  except  one  port-plate 
and  the  pilothouse  plates.  The  former  plate  had  been  rejected,  and  a 
new  one  is  now  making  to  replace  it.  The  work  of  preparing  the  decks 
and  internal  arrangements  of  the  vessel,  to  accommodate  the  new  roller- 
base  turrets,  is  well  in  hand  at  the  New  York  yard,  and  the  turrets  are 
in  course  of  erection  in  the  iron-plating  shop  of  that  yard. 
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The  engines  and  machinery  of  the  monitors  Amphitrite  and  Ter- 
ror, now  nnde?  construction  by  the  Harlan  &  Hollingsworth  Com- 
pany, of  Wilmington,  Delaware,  and  the  William  Cramp  &  Sons' 
Ship  and  Engine  Building  Company,  of  Philadelphia,  respectively, 
under  contracts  made  in*  pursuance  of  the  act  of  March  3, 1883,  are 
about  one-half  completed.  The  engines  and  machinery  of  the  monitor 
Puritan,  contracted  for  under  the  same  act  with  Mr.  John  Roach,  ot 
ISTew  YorH  City,  are  completed,  and  ready  for  trial.  No  work  has  been 
done  on  the  hulls  of  these  vessels,  except  such  as  was  absolutely  neces- 
sary to  admit  and  lit  the  machinery,  there  being  no  appropriation  for 
the  purpose. 

Under  the  act  of  Congress  "  making  temporary  provision  for  the 
naval  service,"  approved  July  7,  1884,  the  unexpended  balance  of  the 
appropriation  of  $1,000,000  for  engines  and  machinery  for  the  double- 
turreted  monitors  was  covered  into  the  Treasury,  except  such  part  as 
might  be  required  .under  existing  contracts  for  the  engines  and  machin- 
ery of  the  Amphitrite,  Terror,  and  Puritan. 

The  Department  was  therefore  unable  to  carry  out  the  intention, 
expressed  in  its  last  annual  report,  of  making  a  contract  for  the  com- 
pletion of  the  engines  and  machinery  of  the  Monadnock,  and  her  hull 
now  lies  at  the  navy-yard  at  Mare  Island  in  the  same  condition  as  at 
the  date  of  that  report. 

The  Department  renews  its  previous  recommendations  that  early 
action  be  taken  by  Congress  looking  to  the  completion  of  the  monitors. 
The  amounts  required  are  submitted  in  the  formal  estimates,  as  follows: 

For  completing  the  four  monitors. $3, 159, 654  62 

For  ordnance  for  the  same  and  for  the  Miantonomoh ...     1, 073, 000  00 

Total 4, 232, 654  62 

Included  in  the  first  amount  there  is  estimated  for  the  side,  turret, 
and  other  armor,  as  follows: 

Puritan,  1,108  tons,  at  21.9  cents  per  pound $543,540 

Amphitrite,  617.(»  tons,  at  21.3  cents  per  pound 294,41 1 

Terror,  617.6  tons,  at  21.3  cents  per  pound 294,411 

Monadnock,  617.6  tons,  at  21.3  cents  per  ton.   294,411 

Total,  2,960.8  tons,  at  21.5,  costing 1,426, 773 

If  the  armor  is  to  be  procured  within  a  reasonable  period,  it  must  be 
obtained  abroad,  like  that  of  the  Miantonomoh,  since  no  domestic  man- 
ufacturers are  now  prepared  to  make  it,  and  the  amount  required  for 
this  particular  object  would  not  justify  them  in  making  the  necessary 
outlay  for  a  plant,  even  if  the  Government  could  wait.  If,  however, 
additional  armored  vessels  are  to  be  built,  it  is  desirable  that  active 
measures  should  be  taken  by  the  Government  to  encourage  the  manu- 
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fGMstare  of  armor  in  this  country,  in  connection  with  the  production  of 
flteel  ingots  for  guns. 

It  has  never  been  claimed  for  the  monitors  that  they  would  be  a  match 
for  the  enormous  ironclad  battle-ships  of  Europe,  costing  $4,000,000 
each,  but  they  will  none  the  less  prove  useful  and  efficient  vessels  for 
coast  and  harbor  defense.  They  have  repeatedly  been  made  the  sub-, 
ject  of  examination  by  naval  boards,  which  have  approved  their  struct- 
ure and  advocated  their  completion.  The  highest  professional  opinion 
has  pronounced  in  favor  of  finishing  them,  and  has  declared  that  the 
total  cost,  about  $1,600,000  for  each  monitor,  .will  be  in  no  way  exorbi- 
tant when  compared  with  the  results  obtained.  Common  prudence  de- 
mands that  immediate  steps  should  be  taken  to  remedy  the  defenseless 
condition  of  our  coasts  and  harbors,  and  the  most  rapid  and  economical 
measure  which  can  be  adopted  at  the  present  time  is  to  push  the  partly 
constructed  monitors  to  completion. 

ADDITIONAL  NEW  VESSELS  PROPOSED. 

The  Department,  on  the  2Ist  of  April  last,  requested  the  Advisory 
Board  to  report  concerning  the  general  features  and  essential  requisites 
of  the  following  vessels,  namely,  one  cruiser  of  4,500  tons  displacement, 
one  cruiser  of  3,000  tons,  one  dispatch-vessel  of  1,500  tons,  two  heavily 
armed  gunboats  of  1,500  tons  each,  one  light  gunboat  of  750  tons,  one 
steel  ram,  one  cruising  torpedo-boat,  two  harbor  torpedo-boats,  and  one 
armored  vessel  not  exceeding  8,500  tons  displacement.  Of  these,  all 
bat  the  last  had  been  ma<le  the  subject  of  recommendations  in  the  De- 
partment's annual  report  of  December  1, 1883,  in  general  pursuance  of 
recommendations  previously  made  by  the  two  Advisory  Boards.  It 
was  deemed  desirable,  in  addition,  to  obtain  the  opinion  of  the  Board 
in  reference  to  an  armored  vessel,  in  view  of  the  possibility  that  it& 
construction  might  be  authorized. 

A  full  statement  of  the  plan  of  the  Board  will  be  found  in  its  report^ 
dated  November  7, 1884.  It  recommends  for  the  3,000- ton  cruiser,  a 
single-decked  twin-screw  vessel  with  high  freeboard,  inclined  steel 
deck,  and  water-tight  subdivisions,  carrying  a  battery  of  four  6  inch 
and  seven  5inch  breech-loading  rifled  guns  and  ten  Hotchkiss  cannon- 
The  design  provides  for  a  barque  rig,  giving  two- third?  of  full  sail- 
power.  The  machinery  consists  of  two  complete  and  independent  sets 
of  engines  and  boilers,  in  water-tight  compartments,  with  an  indicated 
horsepower  of  3,500,  and  calculated  to  develop  a  speed  of  not  less  than 
fourteen  knots  in  smooth  water,  and  a  maintained  sea-speed  of  thirteen 
knots. 

The  two  heavily-armed  gunboats  should  be  similarly  constructed,  but 
with  the  rig  of  a  hermaphrodite  brig,  and  with  horizontal  engines  of 
1,600  indicated  horse-power ;  one  carrying  a  battery  of  two  8-inch  guns^ 
mounted  on  pivots  at  the  ends  of  a  central  superstructure,  and  twO: 
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5-iDch  gans  in  sponsons;  and  the  other  a  10-inch  and  a  6-inch  gan,  in 
place  of  the  two  8-inch  guns. 

The  light  cruising  gunboat  of  800  tons  displacement  should  carry  a 
battery  consisting  of  six  low-power  5-inch  breech -loading  rifled  guns.  It 
should  have  a  light  hull  of  mild  steel,  unsheathed,  and  a  barkentine 
rig,  which,  with  a  single  screw,  would  make  the  vessel  manageable  and 
useful  under  sail,  with  a  maintained  sea-speed  of  ten  knots  an  hour 
under  ordinary  circumstances. 

The  armed  dispatch-boat  should  be  an  unprotected  vessel  of  high, 
speed,  of  the  size,  motive  power,  and  general  description  of  the  Dolphin, 
but  carrying  a  battery  of  seventeen  Hotchkiss  cannon.  It  is  believed 
by  the  Board  that  this  armament  of  high-power  guns,  with  rapid  fire, 
will  be  more  advantageous  than  a  single  great  gun  of  relatively  slow 
and  inaccurate  fire,  in  view  of  the  speed  of  modern  merchant  steamers, 
with  which  alone  such  a  vessel  would  be  expected  to  contend. 

*For  the  armored  ram  the  design  proposed  by  the  board  is  that  of  2b 
handy,  short,  twin-screw  vessel  of  3,000  tons  displacement  and  seven- 
teen knots  speed,  unarmed,  with  a  central  citadel  to  protect  the  ma- 
chinery and  an  under-water  protective  deck  to  strengthen  the  ram^ 
render  secure  the  buoyancy,  and  cover  the  steering-gear. 

In  reference  to  a  cruiser  of  4,500  tons  the  Board,  after  mature  consid- 
eration and  in  the  light  of  recent  developments  in  ship-building,  is  of 
the  opinion  that  the  essential  fighting  qualities  of  such  a  ship  can  be 
obtained  at  less  original  and  continuing  cost  in  a  smaller  vessel,  and 
that  the  only  material  advantage  in  greater  size  is  the  provision  of 
accommodation  for  a  flag  officer  and  his  stafl',  an  advantage  not  suffi- 
ciently urgent  at  tb(»  present  time  to  call  for  the  outlay.  In  place  of 
a  4,500  ton  vessel,  therefore,  the  Board  prefers  a  fast  twin- screw  cruiser 
of  the  type  of  the  Boston  and  Atlanta,  of  about  3,600  tons  displace- 
ment, protected  throughout  by  a  steel  deck,  carrying  armor-piercing 
guns,  and  wiih  a  speed  of  at  least  sixteen  knots  an  hour  in  smooth 
water,  which  would  exceed  considerably  that  of  most  ironclads.  By 
the  adoption  of  twin-6crews,  two  independent  sets  of  machinery,  and  the 
necessary  arrangements  for  a  forced  draft  the  Board  considers  that 
the  use  of  sails  as  a  means  of  propulsion  will  be  rendered  unnecessary. 
If  it  should  be  deemed  wise  to  construct  a  cruiser  of  larger  dimensions, 
the  Board  recommends  that  the  Chicago  should  be  duplicated,  with 
certain  improvements  in  minor  details. 

In  regard  to  torpedo-boats,  the  Board  reports  that  it  found  itself  called 
upon  at  the  outset  to  decide  upon  the  form  of  torpedo  intended  to  be 
used,  upon  which  the  design  of  the  boats  would  necessarily  depend. 
It  also  found  that  although  there  are  American  inventions  of  consider- 
able promise,  the  Whitehead  torpedo  is  the  only  one  in  existence  which 
has  passed  through  all  the  experimental  stages  and  is  in  the  market  for 
sale  as  a  completed  weapon  of  war;  and,  further,  that  all  the  torpedo- 
boats  of  European  nations  for  naval  attack  and  for  coast  and  harbor 
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defense  are  designed  for  the  ase  of  this  torpedo  aloue.  The  Board 
therefore  i^econiiiiends,  first,  that  $100,000  be  appropriated  for  the  pur- 
chase of  the  right  to  use  the  Whitehead  torpedo  aud  of  a  number  of 
completed  tori>edoes;  and,  secondly,  that  $150,000  be  appropriated  to 
bnild  by  contract  one  first-class  torpedo-boat  130  feet  long,  one  first;- 
cla83  torpedo-boat  110  feet  long,  and  one  second-class  torpedo-boat  70 
feet  long,  all  fitted  to  carry  the  Whitehead  torpedo ;  and  that  the  con- 
tracts should  stipulate  a  penalty  if  results  equal  to  those  in  foreign 
boats  are  not  obtained,  and  a  premium  if  they  are  exceeded. 

In  regard  to  an  armored  vessel,  the  Board  finds  that  under  existing 
conditions  the  depth  of  our  harbors  and  the  size  of  our  dry-docks  would 
present  serious  obstacles  to  the  usefulness  of  a  first-class  sea  going  bat- 
tle-ship, that  is,  a  ship  armed  with  the  heaviest  guns,  protected  by  the 
heaviest  armor,  and  provided  with  the  maximum  engine-power  attaina- 
ble in  a  vessel  of  not  unwieldy  size.  Investigation  proves  that  the  ne- 
cessity of  being  able  to  enter  thfr  principal  ports  on  this  coast  would 
limit  the  maximum  draft  of  such  a  vessel  to  twenty-three  feet,  while 
the  size  of  the  docks  at  Boston  aud  Norfolk  would  fix  the  extreme 
breadth  at  fifty-eight  feet.  The  dry  dock  now  building  at  Mare  Island 
is  the  only  one  in  the  United  States  that  would  admit  a  first-class  iron- 
clad. These  conditions  would  establish  a  maximum  displacement  of 
7,000  tons,  and  the  preliminary  design  of  an  ironclad  of  such  dimensions 
will  shortly  be  completed. 

The  Department,  in  adopting  substantially  the  recommendations  of 
the  Board,  would  call  special  attention  to  the  necessity  of  developing 
the  means  of  attack  and  defense  by  torpedo-boats,  and  the  importance 
of  entering  in  this  country  upon  the  construction,  of  what  has  now  be- 
come one  of  the  most  complicated  naval  weapons,  and  yet  one  of  the 
most  inexpensive  means  of  defense — for  fifty  torpedo-boats  may  be 
bnilt  for  the  cost  of  one  ironclad. 

Great  attention  has  been  paid  to  the  subject  in  recent  years  by  Euro- 
pean States  and  the  construction  of  torpedo-boats  has  long  since  passed 
the  stage  at  which  improvised  or  hurriedly-built  substitutes  will  take 
the  place  of  a  boat  of  the  most  approved  modern  design.  An  organized 
system  of  coast  protection  by  torpedo-boats  is  now  considered  indis- 
pensable. They  are  intended  to  form  a  middle  line  of  defense  or  coast 
patrol  between  the  forts  and  fixed  mines  inshore  and  the  monitors  and 
coast-defense  vessels  outside.  Germany  has  taken  a  decided  step  in 
advance  of  other  powers  in  this  respect,  and  will  in  time,  at  a  final  ex- 
pense of  about  four  million  dollars,  be  in  possession  of  one  hundred 
and  fifty  of  these  craft,  or  one  for  every  ten  miles  of  coast,  a  distance 
which  can  be  traversed  by  the  boat  in  half  an  hour  in  any  weather  in 
which  an  ironclad  would  venture  to  approach.  The  United  States  have 
hitherto  made  no  progress  in  this  direction,  and  in  view  of  the  over- 
whelming importance  of  establishing  the  middle  line  of  defense,  and 
the  opportunity  offered  by  our  own  coast  for  utilizing  these  instruments 
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of  warfare,  it  is  strongly  recommended  that  immediate  action  be  taken 
to  carry  out  the  policy  indicated  by  the  Board. 

The  recommendations  made  above  are  in  all  material  points  the  same 
as  those  offered  in  the  Department's  report  of  December  1, 1883,  and  bear 
out  the  views  then  advanced  as  to  the  gradual  replacement  of  our  de- 
caying fleet  by  modern  constructions.  The  first  Advisory  Board  fixed 
the  number  of  vessels  required  in  commission  at  forty-three,  and  the 
reserve  at  twenty-seven,  making  a  total  of  seventy.  To  provide  such 
a  fleet  the  Department  recommends  the  construction  of  seven  modem 
cruisers  annually,  for  the  period  of  ten  years,  at  a  cost  of  four  millions 
a  year,  a  large  part  of  which  would  be  saved  by  abandoning  attempts 
to  rebuild  the  present  wooden  fleet.  Such  a  plan,  while  conforming  to 
the  conservative  demands  of  our  national  policy,  and  affording  ample 
time  for  adopting  every  new  development  in  the  art  of  construction, 
would  give  the  country,  at  a  moderate  cost,  a  Navy  adequate  to  train 
its  officers  and  to  maintain  its  safety  and  honor. 

THE  PRESENT  FLEET. 

The  available  xjruising  war- vessels  of  the  Navy  are  the  following : 
One  first-rate,  the  Tennessee,  of  4,840  tons  displacement; 

Eleven  second-rates,  the  Trenton,  Lancaster,  Brooklyn,  Pensacola, 
Bichmond,  Hartford,  Omaha,  Lackawanna,  Yandalia,  Shenandoah,  and 
Powhatan,  varying  in  displacement  from  2,100  to  3,980  tons; 

And  nineteen  third-rates,  the  Juniata,  Ossipee,  Quinnebaug,  Swatara, 
Galena,  Marion,  Mohican,  Iroquois,  Wachusett,  Kearsarge,  Adams,  Al- 
liance, Essex,  Enterprise,  Nipsic,  Yantic,  Monocacy,  Alert,  and  Banger, 
varying  in  displacement  from  900  to  1,900  tons — making  in  all  thirty- 
one  vessels,  of  which  only  the  last  three,  of  less  than  1,400  tons  dis- 
placement, have  iron  hulls,  all  the  others  being  built  of  wood. 

Of  the  above  list,  it  is  reported  that  the  following  will  be  condemned 
when  surveyed,  as  they  cannot  be  repaired  under  the  law :  Tennessee, 
Lackawanna,  Powhatan,  and  Wachusett. 

The  following,  it  is  estimated,  will  pass  out  of  the  service  within  six 
years:  Brooklyn,  Hartford,  Iroquois,  Kearsarge,  Pensacola,  and  Bich- 
mond. 

It  is  thought  that  the  remaining  eighteen  wooden  vessels  on  the  list 
may,  with  care,  be  made  to  last  between  ten  and  fifteen  years,  making  it 
probable  that  at  the  end  of  that  time  the  only  cruising  vessels  of  the 
present  list  remaining  will  be  the  three  small  iron  vessels,  Monocacy, 
Alert,  and  Banger. 

Of  the  available  vessels  named  in  the  annual  report  of  the  Depart • 
ment,  dated  November  29,  1882,  the  Alaska,  Ticonderoga,  Tuscarora, 
and  Wyoming  have  been  stricken  off  the  Navy  Begister  under  the  acts 
of  August  5, 1882,  and  March  3, 1883;  the  Monongahela  has  been  fitted 
as  a  storeship;  and  the  Ashuelot  has  been  lost  at  sea. 
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Of  the  vessels  on  the  Navy  list  at  the  same  date,  but  not  then  deemed 
available,  the  following  have  been  stricken  off  under  the  same  acts: 
Antietam,  Benicia,  Burlington  (formerly  a  ferry-boat),  Ganandaiguai 
Colorado,  Colossus  (never  launched),  Congress,  Connecticut  (never 
launched),  Cyane,  Dictator,  Florida,  Frolic,  Guard,  Iowa  (never  in 
commission),  Java  (never  launched),  Kansas,  Massachusetts  (never 
launched),  Monadnocic  (old),  Narragansett,  New  Orleans  (never 
launched),  Niagara,  Nyack,  Ohio,  Oregon  (never  launched),  Pawnee, 
Pennsylvania  (never  launched),  Plymouth,  Relief,  Roanoke,  Sabine, 
Saco,  Santee,  Savannah,  Shawmut,  Supply,  Susquehanna,  Virginia 
(never  launched)^  and  Worcester;  and  eight  tugs:  Blue  Light,  Em- 
erald, Glance,  Jean  Sands,  Phlox,  Rose,  Seaweed,  and  Sorrel. 

REPAIRS  OP  WOODEN  SHIPS. 

It  was  recommended  in  the  annual  report  of  the  Department  for  1882 
that  the  wooden  vessels  should  receive  only  such  moderate  repairs  as 
would  enable  them  to  serve  the  purpose  of  the  Government  until  a  new 
modem  navy  could  be  constructed,  and  with  this  view  a  continuance 
was  advised  of  the  proviso  adopted  at  the  first  session  of  the  Forty- 
seventh  Congress,  in  the  naval  appropriation  act  of  August  5,  1882,  * 
limiting  the  repairs  of  wooden  vessels  to  a  fixed  percentage  of  their 
c<^t,  but  it  was  recommended  that  the  limitation  be  fixed  at  20  instead 
of  30  per  cent.  This  recommendation  was  adopted  in  the  naval  appro- 
priation act  of  March  3, 1883,  passed  at  the  second  session  of  the  same 
Congress. 

In  the  re[)ort  of  December  1, 1883,  the  Department  recommended  the 
continuance  of  the  limitation  in  the  following  words:  ^'The  proviso  of 
the  act  of  March  3, 1883,  limiting  the  repair  of  wooden  ships  to  20  per 
cent  of  their  cost,  should  be  continued  in  force  in  order  that  no  money 
may  be  expended  in  rebuilding  worn-out  structures  of  an  obsolete 
type."  Notwithstanding  this  recommendation,  in  the  naval  appropria- 
tion bill  reported  from  the  Committee  on  Appropriations  to  the  House  of 
Representatives  at  the  first  session  of  the  Forty-eighth  Congress,  which 
passed  the  House  March  6, 1884,  the  30  per  cent  limit  was  restored.  The 
Department  believes  that  this  is  a  step  backward.  The  real  explanation 
of  the  alleged  disproportion  between  the  amount  of  expenditure  and 
the  results  accomplished  in  the  naval  administration  of  this  country  is 
to  be  found  in  the  adherence  to  a  policy  of  attempting  at  great  cost  to 
rehabilitate  worn-out  structures  under  the  name  of  repairs.  For  more 
than  two  years  the  Department  has  combated  this  wasteful  policy,  and 
has  shown  repeatedly  by  actual  figures  to  what  extravagance  it  has  led. 
It  is  only  necessary  to  cite  a  few  instances  mentioned  in  the  reply  of 
the  Department,  January  11, 1884,  to  a  resolution*  of  the  Senate  (Forty- 
eighth  Congress,  first  session,  Executive  Document  No.  48). 

The  Shenandoah,  built  in  1862,  at  a  cost  of  $463,866.75,  has  been 
charged  with  repairs  since  her  completion  amounting  to  $906,481.54. 
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The  Ossipee,  built  in  1861,  cost  $407,064.20,  and  her  repairs  since  that 
time  have  amounted  to  $1,197,391.39.  The  Kearsarge,  built  in  the  same 
year  for  $286,918,  has  since  been  repaired  at  a  cost  of  $1,123,415.75, 
enough  to  have  nearly  built  four  new  vessels  of  the  same  description. 
The  Pinta,  which  cost  in  1865  $135,915.91,  has  cost  for  repairs  $224,826.52. 
It  now  remains  to  be  seen  whether  this  policy  of  unlimited  repairs 
which  the  Department  has  sought  earnestly  to  check  is  to  be  resumed 
in  the  future.  Its  injurious  effects  are  far-reaching  and  various.  It 
places  the  whole  subject  of  construction  :iud  repair  outside  of  definable 
limits,  and  prevents  the  exercise  of  the  necessary  checks.  Returns  of 
expenditure,  under  the  vague  heads  of  "labor"  and  ^'materials,"  afford 
no  definite  clew  to  the  real  application  of  the  moneys  expended.  "  Re- 
pair" and  "reconstruction,"  in  the  absence  of  fixed  limits,  are  terras 
easily  interchangeable,  and  the  published  statements  of  expenditure 
under  the  first  name  during  many  years  show  that  it  is  only  too  apt  to 
mean  the  second.  The  bureaus  having  the  supervision  of  work  at  the 
navy-yards  are  unrestricted  in  their  expenditures  for  repairs  of  ships 
and  engines,  except  by  the  gross  amount  of  the  annual  appropriations. 
The  only  pretext  upon  which  the  existence  of  our  overgrown  establish- 
ment couid  be  justified  was  this  demand  for  annual  reconstruction  under 
the  fiction  of  necessary  repairs,  and  hence  it  is  that  instead  of  maintain- 
ing such  yards  and  sucli  only  as  were  necessary  for  the  advantage  and 
benefit  of  our  ships,  the  ships  have  been  made  to  drag  out  a  protracted 
existence  for  the  benefit  of  the  yards. 

NAVY- YARDS. 

The  most  perplexing  question  in  the  reconstruction  of  the  Navy  will 
be  the  disposition  and  management  of  the  navy-yards,  each  having 
numerous  workshops,  and  each  workshop  being  engaged  in  producing 
or  refitting  separate  portions  of  every  one  of  the  navjil  vessels  con- 
structed or  repaired,  while  there  are  many  heads  of  the  work  and  no 
one  technical  superintendent  responsible  for  and  supervising  the  whole. 

In  pursuance  of  the  policy  declared  by  Congress  in  the  reduction  of 
appropriations  for  yard  maintenance  and  in  providing  small  sums  for  the 
care  of  closed  yards,  all  work  upon  ships  has  been  discontinued  in  sev- 
eral of  the  navy-yards,  as  stated  in  the  last  annual  report,  and  thes^ 
are  used  only  as  naval  stations. 

Under  the  conditions  of  modern  ship-building,  not  more  than  two 
naval  workshops  should  be  maintained  on  the  Atlantic  coiist  and  one 
on  the  Pacific;  and  it  may  even  be  doubted  whether  more  than  one  is 
needed  on  the  Atlantic  coast.  The  New  London  yard  should  be  oft'ered 
back  to  the  State  of  Connecticut,  and  the  League  Island  yard  to  the 
city  of  Philacfelphia.  The  Boston  yard,  being  in  the  heart  of  a  great 
city,  should  be  sold  or  reduced  in  size.  The  Pensacola  and  Portsmouth 
yards  would  sell  for  only  a  small  price,  and  may  well  be  kept  for  naval 
stations  and  arsenals. 
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Assaming  that  the  workshops  are  to  be  kept  open  at  the  Kew  York, 
Xorfolk,  and  Mare  Island  yards,  certain  improvements  in  administra- 
tion are  indispensable,  or  any  modem  ship  which  may  be  bnilt  in  them 
will  be  a  failure,  and  any  ship  bnilt  elsewhere  which  may  be  sent  to 
them  for  repairs  will  be  ruined;  while  both  in  building  and  repairing 
excessive  and  extravagant  expenditures  will  be  made. 

First  among  the  necessary  improvements  is  that  recommended  in  the 
report  of  la^t  year : 

"These  establishments  mnst  first  be  thoroughly  reorganized  in  such  a 
way  as  to  exclude  all  political  considerations  from  their  management ; 
otherwise  bad  and  expensive  work  will  be  the  result.  We  cannot  afford 
to  destroy  the  speed  of  our  naval  engines  in  order  to  make  votes  for  a 
political  party.  Whatever  other  governmental  agency  may  be  con- 
ducted with  partisanship,  a  great  naval  workshop,  dealing  with  the 
hull  of  a  modern  steel  steamship,  its  fittings  and  equipment,  and  with  the 
complexities  of  its  machinery,  cannot  be  successful!}-  so  managed." 

"  Until  the  navy -yard  workshops  are  managed  on  business  principles 
and  without  regard  to  politics  the  construction  and  repair  of  the  new 
American  navy  should  be  committed  to  those  builders  who  employ  or 
discharge  their  foremen  and  all  their  artisans  according  to  their  skill 
as  mechanics  and  without  caring  for  their  political  opinions  or  votes." 

These  views  are  in  accordance  with  section   1546  of  the  Kevised 

Statutes,  which  declares  as  follows  concerning  the  employees  at  the 

navy-yards : 

"Nor  shall  any  workingman  be  removed  or  discharged  for  political 
opinion." 

The  foremen  should  be  selected  without  regard  to  their  ability  or  in- 
fluence as  ward  politicians,  and  the  best  and  most  capable  workmen 
should  be  employed  without  regard  to  their  votes  or  their  activity  in 
politics.  Unless  some  plan  can  be  devised,  and  in  good  faith  carried 
out,  which  secures  such  non-partisan  management  of  the  naval  work- 
shops, all  of  them  should  be  closed  and  all  building  and  repairing  of 
Government  vessels  should  be  let  to  the  lowest  bidder.  The  fast  steel 
warship  of  the  future  cannot  be  produced  or  kept  In  repair  under  such 
a  system  as  has  too  often  prevailed  in  our  navy-yards. 

Secondly,  a  plan  must  be  adopted  to  fix  with  certainty  the  direct 
responsibility  of  some  one  person  for  the  performance  of  the  work  skill- 
fully, successfully,  and  economically.  The  present  system  has  two 
defects  : 

The  navy  yard  is  a  great  naval  station  with  an  admiral  or  commo- 
dore in  command,  suxrounded  by  all  the  form  and  ceremony  incident 
to  a  military  post.  The  mechanical  workshops  and  the  officer  in  charge 
of  them  are  under  his  control,  and  he  is  supposed  to  be  responsible  for 
what  is  done.  However  complete  may  be  the  military  sui)ervi8ion,  the 
technical  oversight  of  tlie  commander-in-chief  is  usually  merely  nominal. 
Too  many  persons  are  in  form  or  in  fact  connected  with  the  work;  too 
much  routine  and  formality  exist;  promptness  of  decision  and  action 
6943  NAVY 2 
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does  not  prevail;  and  responsibility  for  neglect,  delays,  or  failures 
cannot  be  definitely  fixed. 

The  next  defect  is  of  the  same  character  as  that  which  exists  in  the 
organization  of  the  Navy  Department  it>self,  namely,  the  sabdivision  of 
the  direction  of  work  upon  vessels  amoug  the  naval  constructor,  the 
chief  engineer,  and  the  equipment  officer;  all  three  engaged  upon  one 
vessel,  all  having  coordinate  powers,  and  none  of  them  under  any  con- 
trol on  the  spot  except  that  of  the  line-officer  of  high  rank  who  com- 
mands the  naval  station.  Under  these  circumstances,  unity  of  action 
and  effective  direction  and  superintendence  in  the  building  or  repairing 
of  a  ship  are  impossible. 

The  remedy  for  these  defects  must  be  found  in  ]>lacing  one  tech- 
nical head — a  competent  ship-builder — over  all  the  persons  engaged  in 
building  or  repairing  the  ship;  over  the  work  on  the  hull,  the  machinery, 
and  the  equipment.  The  difficulty  of  finding  within  or  without  the 
naval  corps  persons  fit  for  the  service  required,  and  of  placing  them  in 
their  appropriate  positions  in  the  naval  establishment,  is  recognized. 
But  they  must  be  found  if  the  Government  workshops  are  to  be  worthy 
of  the  name.  When  found  and  installed  they  must  be  made  in  all 
technical  matters  practically  independent  of  the  commanding  officer  of 
the  naval  station.  There  can  be  no  objection  to  the  military  command 
of  the  station  exercised  by  the  commandant;  but  it  should  be  confined 
to  military  object's,  and  the  superintendent  of  the  workshop  should  by 
the  Navy  Department  be  held  directly  and  solely  responsible  for  the 
work  of  construction,  repair,  and  equipment  under  his  charge. 

There  is  something  radically  wrong  in  a  system  which  unites  in  a 
single  organism  a  military  post  with  its  routine,  its  forms  and  cere- 
monies, its  modes  of  official  correspondence,  its  quarters  for  officers, 
and  its  drill  grounds  and  barracks  on  the  one  hand,  and  a  mechanical 
workshop  devoted  to  operations  that  have  not  the  remotest  connection 
with  the  discipline  of  a  military  service.  The  organization,  the  methods 
of  control  required,  the  objects  to  be  accomplished  are  totally  dissimi- 
lar and  incompatible.  It  would  be  wrong  to  undervalue  the  importance 
of  military  forms  and  usages  and  the  elaborate  but  x)erhaps  necessary 
machinery  which  is  a  characteristic  feature  of  military  administration ; 
b^i^  it  is  clear  that  this  is  not  the  kind  of  machinery  that  belongs  to  a 
workshop.  At  the  present  time  navy-yard  administration  is  over- 
loaded with  traditions  and  customs,  the  work  is  obstructed  by  a  cum- 
brous organization,  technical  responsibility  is  lost  in  the  elaborately 
graded  multitude  of  semi-technical  and  semi-military  officials;  in- 
stead of  smoothness  is  to  be  found  friction,  instead  of  promptness  de- 
lay and  procrastination,  instead  of  thrift  extravagance,  instead  of 
unity  of  action  a  mass  of  discordant  interests.  And  as  if  one  such  es- 
tablishment were  not  enough  of  a  blunder,  the  national  policy,  under 
the  clamor  of  localifipj)  seokino'  natronape.  has  multiplied  these  military 
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ihops  aud  dotted  them  all  over  the  country,  in  order  that  the  benefits 

of  wastefal  governmental  expenditure  may  be  shared  by  many  States. 

As  a  partial  remedy  for  the  evils  above  described  it  is  recommended 

that  there  shall  be  three  officers,  to  be  known  as  Supervising  Naval 

Constructors,  to  be  appointed  by  the  President  by  and  with  the  advice 

and  consent  of  the  Senate,  either  from  civil  life  or  from  the  officers  of 

the  Navy,  to  hold  their  offices  until  successors  are  appointed,  and  if 

appointed  from  the  Navy  to  have  the  relative  rank  of  captain  during 

their  period  of  office.    The  Supervising  Naval  Constructors  so  appointed 

should  have  direct  charge  of  all  work  now  falling  under  the  heads  of 

construction,  steam -engineering,  and  equipment,  at  the  three  naval 

workshops,  under  the  supervision  of  the  Chief  of  the  Bureau  of  Naval 

Construction,  by  whom  they  could  and  should  be  held  to  a  rigid  ac- 

countabilitv  for  all  work  carried  on  at  their  establishments;  while  the 

Chief  of  the  Bureau  would  be  subject  to  an  equally  rigid  accountability 

for  all  their  doings. 

This  reform  is  believed  to  be  practicable  and  necessary.  If  the  force 
of  accumulated  traditions  and  the  excessive  conservatism  of  the  service 
prevent  its  adoption,  it  would  be  better  to  discontinue  our  yards  for  all 
working  purposes,  and  not  only  build  but  repair  our  vessels  and  engines 
by  contract. 

SALES  OF  CONDEMNED  SHIPS  AND  STORES. 

In  the  last  annual  report  the  proceeds  of  the  sales  of  old  vessels 
Quder  the  fifth  section  of  the  deficiency  act  of  March  3,  1883,  were 
•tated  at  $384,753,  and  deducting  therefrom  $29,000,  being  the  price 
offered  for  the  Niagara  (the  sale  of  which  was  set  aside),  and  adding 
$24,312  received  from  the  sale  May  3,  1884  of  the  Pawnee,  Supply, 
and  Benicia,  the  total  receipts  have  been  $380,065;  which  were,  imme- 
diately after  the  acceptance  of  the  various  bids,  deposited  in  the  Treas- 
arj  of  th&  United  States,  subject  only  to  the  ofiicial  drafts  of  the 
Department  for  lawful  purposes;  and  on  the  18th  of  April,  1884,  at  the 
request  of  the  Department,  $200,000  of  the  deposits  were  formally  cov- 
ered in  as  miscellaneous  receipts,  leaving  $180,065  subject  to  draft. 

The  act  provided,  as  to  any  condemned  vessels  which  could  not  prop- 
erly be  sold  and  which  it  might  become  necessary  to  remove,  that  "the 
cost  of  such  removal  shall  be  paid  out  of  the  net  proceeds  derived  from 
the  sale  of  other  vessels  hereby  authorized  to  be  sold.'' 

For  reasons  stated  in  a  reply  of  the  Department  dated  June  14, 1884, 
to  a  resolution  of  the  House  of  Representatives  (Forty -eighth  Congress, 
first  session.  Executive  Document  No.  170),  there  have  been  wholly  or 
partly  broken  up  the  Connecticut,  Oregon,  and  Pennsylvania,  at  Bos- 
ton; the  Colossus  and  Java,  at  New  York;  the  Massachusetts  and  Ply- 
mouth, at  Portsmouth,  and  the  Canandaigna,  at  Norfolk ;  the  estimated 
cost  of  all  the  work  being  about  $135,396.98,  and  the  estimated  value 
of  the  metal  and  other  materials  to  be  realized  being  $100,732.04,  or  a 
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probable  net  loss  of  $34,664.94.    A  detailed  statement  of  the  account 
up  to  November  24,  1884,  is  transmitted  with  this  report. 

The  sales  of  condemned  stores  and  supplies  under  the  second  section 
of  the  act  of  August  5,  1882,  stated  in  the  report  of  last  year  as  amount- 
ing to  about  $138,000,  appear,  on  complete  returns  since  received,  to 
have  realized,  after  paying  the  expenses  of  sale,  the  net  sum  of 
$133,406.11,  of  which  $127,617.47  was  covered  into  the  Treasury  as 
*•  miscellaneous  receipts  "  under  section  3618  of  the  Kevised  Statutes, 
and  $5,788.64  was  placed  to  the  credit  of  "  ordnance  material  and  small 
arms,"  under  the  act  of  June  20,  1878.  Additional  sales  have  been 
made  amounting  to  $26,005.68,  of  which  $10,047.87  were  received  by  the 
paymtister  at  Rio  de  Janeiro  from  the  stores  disposed  of  upon  giving  up 
the  naval  storehouse  there  in  September  last.  Two  sunken  hulks  have 
been  sold  at  Mare  Ishmd  recently  for  about  $2,400,  and  the  proceeds 
will  be  covered  in  as  miscellaneous  receipts. 

WAR  VESSELS  IN  COMMISSION. 

The  North  Atlantic  Station  remained  under  the  command  of  Bear- 
Admiral  George  H.  Cooper  until  June  26, 1884,  when  he  was  retired  from 
active  service  at  Portsmouth,  N.  H.,  the  command  being  transferred  t-o 
Acting  Bear- Admiral  S.  B.  Luce.  On  the  20th  of  September  Acting  Bear- 
Admiral  Luce  was  detached  at  Newport,  and  Acting  Bear-Admiral 
James  E.  Jouett  succeeded  him.  The  Vandalia  was  detached  and  put 
out  of  commission  October  14, 1884,  and  the  squadron  now  consists  of 
the  Tennessee,  flag-ship,  Galena,  Swatara,  Alliance,  and  Yantic. 

The  Nipsic,  Commander  H.  B.  Seely  commanding,  is  at  present  the 
only  vessel  on  the  South  Atlantic  Station,  the  flag-ship  Brooklyn,  flying 
the  flag  of  Bear- Admiral  T.  S.  Phelps,  having  returned  to  New  York 
early  in  October,  1884. 

Bear- Admiral  A.  K.  Hughes  commanded  the  force  on  the  Pacific  Sta- 
tion until  the  8th  of  April,  1884,  when  he  was  retired  from  active  serv- 
ice. Bear- Admiral  John  H.  (Jpshur  succeeded  to  the  command  at  San 
Francisco  April  8,  1884.  The  squadron  has  been  decreased  by  the  de- 
tachment of  the  Pensacola,  former  flag-ship,  and  the  Adams,  and  in- 
creased by  the  arrival  of  the  Shenandoah  and  Pinta ;  the  other  vessels 
being  the  Hartford,  flag-ship,  Lackawanna,  Wachusett,  and  Iroquois. 

The  European  Station  is  now  commanded  by  Bear- Admiral  Earl 
English,  who  relieved  Bear- Admiral  C.  H.  Baldwin,  at  Southampton, 
England,  on  the  20th  of  September,  1884.  The  vessels  are  the  Lancas- 
ter, flag-ship,  Kearsarge,  and  Quinnebaug. 

Acting  Bear-Admiral  John  Lee  Davis  is  now  in  command  of  the 
Asiatic  Station,  having  joined  December  19,  1883.  During  the  past 
year  the  Bichmond  and  Essex  have  been  ordered  home,  and  the  squad- 
ron lias  been  increased  by  the  arrival  of  the  Trenton,  Ossipee,  and 
Alert,  which,  with  the  Enterprise,  Juniata,  Monocacy,  and  Palos,  con- 
etitute  the  present  force. 
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The  Powbatan  has  been  engaged  in  detached  service,  the  Michigan 
OD  the  lakes,  and  the  Eanger  in  surveys  on  the  Mexican  and  Central 
Ainerican  coasts  of  the  Pacific. 

THE  JBANNBTTE  EXPEDITION. 

Lieuteuants  Giles  B.  Harber  and  William  H.  Schuetze,  who  had  been 
employed  in  the  continued  search  for  the  missing  boat's-crew  of 
the  JeaLnette,  and  subsequently  in  executing  the  orders  of  the  De- 
partment issued  in  pursuance  of  the  act  of  August  7,  1882,  relative  to 
the  removal  of  the  remains  of  Lieutenant-Commander  De  Long  and 
his  companions,  remained  in  Siberia  during  the  summer  of  1883,  await- 
ing the  return  of  cold  weather,  during  which  alone  the  transportation 
could  be  effected.  The  bodies  in  their  charge  were  those  of  Lieutenant- 
CommaDder  George  W.  De  Long,  Surgeon  James  M.  Ambler,  Jerome 
J.  Collins,  Walter  Lee,  Adolph  Dressier,  Nelse  Iverson,  Carl  A.  Gdrtz, 
George  W.  Boyd,  Heinrich  H.  Kaacke,  and  the  cook  Ah  Sam.  They 
had  been  removed  Irom  the  grave  in  the  Lena  Delta  and  placed  in  teni- 
I)orary  sealed  cases  at  Yakutsk. 

The  sled  train  with  the  bodies  left  Yakutsk  November  28,  1883, 
aniviiig  at  Orenburg,  the  nearest  railway  point,  on  January  16,  1884. 
At  the  principal  cities  on  the  route  the  train  was  received  with  mili- 
tary and  civil  honors  by  the  local  Russian  authorities.  At  Orenburg 
the  remains  were  taken  to  the  hospital  and  transferred  to  the  metallic 
burial  cases  sent  from  the  United  States,  after  which  they  were  ])laced 
in  a  special  car.  On  January  24,  Lieutenants  Harber  and  Schuetze 
started  for  Hamburg  via  Moscow  and  Berlin,  reaching  their  destination 
February  2.  Similar  honors  Avere  paid  at  important  points  on  this 
jouruey.  At  Hamburg  the  bodies  were  transferred  to  the  steamer 
Frisia,  of  the  Hamburg  American  Packet  Comijany,  which  sailed  for 
New  York  February  6,  and  arrived  February  20. 

The  bodies  were  landed  at  Hoboken,  N.  J.,  and  were  conveyed  on 
February  22,  in  the  tug  Nina,  to  the  Battery,  where  they  were  received 
with  suitable  honors.  The  escjort  was  composed  of  a  detachment  of 
seameu  and  marines,  a  battalion  of  the  Eegular  Army,  and  two  regi- 
nifnts  of  the  National  Guard  of  the  State  of  New  York.  Eoneral  serv- 
ices were  held  at  the  Church  of  the  Holy  Trinity,  on  Madison  avenue, 
after  which  seven  of  the  bodies,  among  them  that  of  Lieutenant  Com- 
mander De  Long,  were  buried  at  Woodlawn  Cemetery.  The  remaining 
three^  being  those  of  Dr.  Ambler,  Mr.  Collins,  the  meteorologist,  and 
the  coal-heaver,  Boj'd,  were  delivered  to  their  friends  for  interment  at 
.  the  pla(5e8  designated  by  the  latter. 

THE  GREELY  BELIEF  EXPEDITION. 

By  Executive  order  of  December  17,  1883,  a  Board  composed  of 
officers  of  the  Army  and  Navy  was  constituted  to  "consider  an  expedi- 
tion to  be  sent  for  the  relief  of  Lieutenant  Greely  and  his  party,  cotcl- 
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prising  what  is  known  as  the  Lady  Franklin  Bay  Expedition,  and  to 
recommend  to  the  Secretaries  of  War  and  the  Navy  jointly  the  steps 
the  Board  may  consider  necessarj^  to  be  taken  for  the  equipment  and 
transportation  of  the  Relief  Expedition,  and  to  suggest  such  plan  for 
its  control  and  conduct  and  for  the  organization  of  its  personnel  as 
may  seem  to  them  best  mlapted  to  accomplish  its  purpose."  The  Board 
met  pursuant  to  the  above  order  on  December  20,  and  after  a  full  ex- 
amination of  the  subject,  with  the  assistance  of  testimony  from  all  i)er- 
Bons  having  experience  in  Arctic  expeditions  whose  advice  could  be 
obtained,  presented  a  report  dated  January  22, 1884,  which  was  imme- 
diately transmitted  to  Congress.  On  the  same  day  a  joint  resolution 
making  an  appropriation  for  the  relief  of  Lieutenant  Greely  and  his 
party  was  introduced  iu  the  House  of  Representatives,  which  resolu- 
tion was  finally  parsed  and  approved  February  13,  1884. 

It  was  decided  at  the  outset,  in  accordance  with  the  opinion  of  the 
Secretary  of  War  and  the  Secretary  of  the  Navy,  as  expressed  in  a  let- 
ter of  January  17  to  the  President,  that  the  control  of  the  expedition 
should  be  committed  to  the  Navy  Department,  and  on  February  IS 
Commander  Winfield  Scott  Schley  was  designated  tor  the  command. 
In  view  of  the  probable  passage  of  the  resolution  authorizing  the  ex- 
pedition and  of  the  extreme  urgency  of  the  case  preliminary  steps  were 
taken  to  secure  suitable  vessels.  After  careful  examination  of  the  ves- 
sels available  for  the  purpose,  on  February  2  the  steam-whaler  Thetis 
was  purchased  at  Dundee,  Scotland,  and  on  January  28  the  sealing 
steamer  Bear  at  St.  John's,  Newfoundland.  The.  British  Government 
generously  presented  to  the  United  States  for  the  use  of  the  expedition 
the  steamer  Alprt,  which  had  previously  been  thorouffhly  prepared  and 
equi])ped  for  service,  and  had  been  successfully  employed  in  the  Arctic 
expedition  of  1875-1876  under  Sir  George  Nares. 

At  the  instance  of  the  Secretary  of  War  and  the  Secretary  of  the 
Navy,  the  Secretary  of  State  caused  requests  to  be  addressed  to  the 
owners  of  steam- whalers  and  sealers  abroad  to  direct  the  captains  of  their 
vessels  to  be  on  the  watch  for  traces  of  the  Greely  party.  The  minister 
of  the  United  States  at  Copenhagen  was  also  directed  to  request  of  the 
Danish  Government  that  instructions  should  be  issued  to  the  authori- 
ties in  Greenland  to  afford  all  possible  facilities  to  the  expedition. 

The  Bear  arrived  at  New  York  February  15.  The  Thetis  arriACd  at 
the  same  place,  from  Dundee,  Scotland,  March  23,  under  command  of 
Lieut.  L.  L.  lieamey.  The  Alert  arrived  April  22,  from  Spithead,  Eng- 
land, under  command  of  Lieutenant-Commander  C.  F.  Goodrii5h.  Lieut. 
William  H.  Emory  was  assigned  to  the  command  of  the  Bear,  and 
Commander  George  W.  Coffin  to  that  of  the  Alert,  which  was  to  be 
employed  as  a  reserve  vessel.  The  Thetis  was  placed  under  the  com- 
mand of  Commander  Schley,  commanding  the  expedition. 

After  careful  inspection  of  the  vessels,  it  was  decided  to  make  certain 
necessary  alterations.    These  alterations,  and  the  supply  of  the  necessary 
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eqaipmcDt,  were  hastened  forward  with  all  possible  care  and  dispatch, 
the  chiefs  of  bureaus  giving  their  personal  attention  to  all  the  details. 
The  use  of  anthracite  coal  being  inexpedient,  the  coal-transport 
Ybarra  was  chartered  and  brought  over  from  Cardiif  2,000  tons  of 
Welsh  coal  of  superior  quality.  To  supply  the  expedition  in  the  Arctic 
regions,  a  contract  wsis  entered  into  with  the  agents  of  the  English 
steamer  Loch  Garry  to  transport  500  tons  of  coal  from  Cardiff  to  Little- 
ton Island. 

The  officers  and  crew  of  the  vessels  were  carefully  selected  after 
every  precaution  had  been  taken  to  ensure  the  necessary  physical  and 
other  qualifications  for  their  arduous  duty.  In  accordance  with  the 
plan  early  decided  on,  the  Bear,  whose  preparations  wore  most 
advanced,  sailed  from  New  York  April  24.  The  Thetis  followed  on 
May  1,  and  the  Alert  on  May  10.  All  the  vessels  were  to  stop  at  St. 
John's  for  coal.  The  Bear  reached  Saint  John's  May  1,  sailed  on  May 
3,  and  arrived  at  Oodhavn  May  13.  After  several  unsuccessful  efforts 
to  penetrate  the  ice  barrier,  she  succeeded  in  getting  through  to 
Upernavik,  where  she  arrived  May  28.  On  the  following  day  she 
was  joined  by  the  Thetis.  The  collier  Loch  Garry  had  previously 
joined  the  Thetis  at  Saint  John's,  and  Ensign  Washington  I.  Cham- 
bers was  detailed  to  represent  the  Oovernment  on  board  and  protect 
its  interests,  in  view  of  its  responsibility  for  the  ship  from  the  time 
of  her  sailing  from  St.  John's  until  her  return  to  that  port.  The  Loch 
Oarry  remained  in  company  with  the  Thetis,  and  both  ships  arrived  at 
Oodhavn  May  22.  After  leaving  this  point,  on  May  24,  the  same  diffi- 
culties were  encountered  in  the  navigation  through  the  ice  barrier  that 
had  delayed  the  progress  of  the  Bear.  It  was  therefore  determined  to 
send  the  Loch  Gurrv  back  to  Godbavn  until  the  weather  becsime  more 
favorable.  Two  days  later  the  Loch  Garry  was  enabled  to  come  up 
with  the  Thetis,  and  after  a  passage  of  great  danger  and  difficulty  the 
two  vessels  arrived  at  Upernavik.  Here  it  was  ascertained  that  the 
condition  of  the  packed  and  unbroken  ice  to  the  northward  would 
render  the  further  progress  of  the  coaling  steamer  impossible  at  this 
date,  and  she  was  accordingly  directed  to  remain  until  the  arrival 
af  the  Alert. 

The  Thetis  and  Bear  sailed  from  Upernavik  May  29,  Governor  Elberg, 
of  Upernavik,  accompanying  the  ships  as  far  as  Kingitok,  to  render 
assistance.  Here  the  fleet  was  detained  until  June  1.  From  June  7 
the  ships  were  delayed  for  five  days  at  the  Duck  Islands,  watching  the 
Tast  fields  of  ice  in  Melville  Bay,  in  which  no  lead  was  visible.  On 
June  14  an  advance  of  30  miles  was  made.  On  the  following  day 
another  advance  was  made  through  dangerous  and  tortuous  leads,  and 
among  heavy  icebergs,  to  a  position  68  miles  southeast  of  Cape  York. 
At  that  point  land-ice  was  found  to  extend  in  one  unbroken  and  impene- 
trable mass  a  distance  of  60  miles  off  shore,  while  there  were  unfailing 
indications  of  coming  southeast  gales.  During  the  next  two  days,  until 
the  gale  abated,  the  ships  were  in  imminent  peril. 
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On  the  18th  the  ships  arrived  at  Cape  l^ork.  Here  they  were  sepa- 
rated, and  the  search  was  continued  along  the  coast  to  the  northward. 
After  three  days  of  difficult  navigation,  following  every  lead  and  crack 
in  the  ice,  by  the  aid  of  constant  ramming,  and  by  using  torpedoes 
when  practicable,  the  Thetis,  on  June  21,  arrived  at  Littleton  Island. 
A  day  was  spent  in  examining  the  island  with  its  cairns  and  cachesi 
but  no  traces  of  the  missing  party  were  found.  On  the  following  day 
the  Bear  arrived,  after  an  equally  difficult  and  dangerous  passage,  and 
the  two  vessels  pushed  over  to  Payer  Harbor,  arriving  at  7.30  in  the 
evening.  Search  parties  were  sent  ashore,  and  one  of  them  found,  in 
the  cache  on  Brevoort  Island,  the  first  intimation  of  the  situation  of 
Greely  and  his  companions.  Losing  no  time,  the  vessels  passed  around 
the  point  of  Cape  Sabine,  and  reached  the  wreck  ciinp  an  hour  after 
the  discovery  of  the  record. 

At  this  point  were  found  Lieutenant  Greely  and  the  other  survivors 
of  the  Lady  Franklin  Bay  Expedition,  numbering  in  all  seven  persons. 
Their  enfeebled  condition  showed  that  they  had  not  many  hours  to  live. 
They  were  tenderly  cared  for,  and  as  soon  as  their  strength  was  suffi- 
ciently restored  were  brought  off  to  the  vessels.  The  bodies  of  the 
dead  were  then  removed,  as  well  as  all  the  records  and  other  property 
belonging  to  the  party. 

The  object  of  the  Belief  Expedition  being  accomplished,  the  ships, 
on  the  23d  of  June,  sailed  from  Payer  Harbor,  retracing  their  course 
through  Melville  Bay.  On  the  1st  of  July,  near  Sugar  Loaf  Mountain, 
the  Alert  and  Loch  Garry  were  discovered  beset  in  the  icepack.  The 
former  vessel  had  arrived  at  Upernavik  June  13,  but  had  been  obliged 
to  remain  there  until  the  condition  of  the  ice  was  favorable  to  the  safe 
passage  of  the  collier.  Between  the  19th  of  June,  when  they  arrived  at 
Upernavik,  and  the  1st  of  July,  the  two  vessels  had  been  struggling  to 
cross  Melville  Bay. 

The  four  vessels  now  continued  their  progress  homeward,  remaining 
in  company  as  far  as  the  Brown  Islands.  The  Alert  wjis  sent  on  with 
the  Loch  Garry,  and  the  Thetis  and  Bear,  after  stopping  at  Uper- 
navik, joined  the  others  on  July  5  at  Godhavn,  where  was  buried  the 
Eskimo  Christiansen,  one  of  those  who  had  perished  at  Cape  Sabine. 

On  July  9  the  four  ships  left  Godhavn,  and  the  Thetis,  Bear,  aiid 
Loch  Garry  arrived  at  St.  John's  July  17.  The  Alert  arrived  on  the 
following  day.  The  coaling  steamer  was  on  July  21  sent  to  New  York, 
and  on  July  26  the  ships  of  the  Relief  Expedition  sailed  from  St.  John's, 
arriving  at  Portsmouth  August  1.  They  were  received  on  their  arrival 
by  the  Secretary  of  the  Navy  and  by  the  North  Atlantic  squadron,  com- 
manded by  Acting  Bear- Admiral  Stephen  B.  Luce.  The  survivors  of 
the  expedition  were  landed  at  Portsmouth,  and  at  the  same  place  the 
body  of  Winfield  S.  Jewell,  who  had  been  a  resident  of  New  Hampshire, 
was  delivered  to  his  friends. 

On  the  4th  of  August  a  civic  reception  wa«  given  to  Greely  and  his 
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couipanionBy  and  the  officers  and  men  of  the  relief  squadron  by  the  city 
of  Portsmoath.  On  the  following  day  the  relief  ships  sailed  for  New 
York,  arriving  August  8.  The  remaining  bodies  were  lauded  at  Gov- 
erDoi's  Island,  and  delivered  to  •the  anthoritien  of  the  War  Departmeut. 

Under  the  act  approved  April  17, 1884,  a  proclamation  was  issued 
by  the  Secretary  of  the  Navy  on  that  day,  and  duly  circulated,  ottering 
|2o,0O0  "to  be  equitably  paid  or  distributed  to  such  ship  or  ships, 
person  or  persons,  not  in  the  military  or  naval  service  of  the  United  ' 
States,  as  shall  discover  and  rescue,  or  satisfactorily  ascertain  the  fate"  of 
the  Greely  Expedition.  No  claim  for  this  reward  has  been  presented 
to  the  Department,  none  of  the  whalers  which  had  attempted  the  res- 
cue h.iviug  reached  a  point  within  one  hundred  miles  of  the  missing 
party. 

The  joint  resolution  of  February  13,  1884.  directed  the  sale  of  the 
vessels  which  might  be  purchased  for  the  Greely  Relief  Expedition. 
The  sale  has  not  yet  been  made,  and  it  is  recommended  that  the  Thetis 
and  Bear  be  retained  for  surveying  vessels,  or  to  cruise  in  the  waters 
of  Alaska,  or  for  use  in  the  training  service. 

The  expeiiditures  and  outlays  on  account  of  the  expedition  appear 
from  the  books  of  the  Fourth  Auditor  to  have  been  $762,996.18,  a  full 
aud  detailed  account  of  which  will  shortly  be  ready  for  submission  to 
Confess,  as  required  by  the  joint  resolution  authorizing  the  rescue. 
The  Bear  cost  $100,000,  the  Thetis  $140,000,  and  all  three  of  the  ships 
were  thoroughly  repaired  and  litted  for  cruising  and  wintering  in  the 
Arctic  regions,  at  an  expense  of  about  $200,000.  The  coal  and  the 
hire  of  the  Loch  Garry  cost  over  $50,000;  provisions,  about  $100,000  ; 
clothing,  over  $60,000;  and  the  pay  of  the  men,  who  were  given  special 
wages  and  a  bonus  on  their  return,  amounted  to  over  $50,000.  The 
large  expenditure  for  supplies  was  required  because,  although  the 
Thetis  sailed  from  New  York  on  May  1  and  entered  Portsmouth  on  the 
return  on  August  1,  the  expedition  was  fully  fitted  for  a  two  years' 
absence,  and  in  case  of  necessitj^  could  have  remained  three  years  with- 
out saflfering.  Much  of  the  outfit  is  of  full  value  for  the  naval  service. 
^0  suggested  provision  for  the  safety  or  comlbrt  of  the  explorers  or  for 
the  success  of  the  search  was  omitted  because  of  its  cost. 

In  preparing  the  Greely  Relief  Expedition  of  1884,  there  was  neither 
omission,  neglect,  nor  mishap.  In  conducting  it  to  a  successful  issue 
^Rainst  the  warring  elements  there  were  manifested  unremitting  pa- 
^ence  and  persistency,  indomitable  will,  honorable  ambition,  and  a  high 
SBuse  of  duty  to  their  perishing  countrymen  and  comrades  of  the  Army 
ou  the  part  of  all  its  oflScers  and  men.  Their  achievement  has  reflected 
high  credit  and  honor  upon  the  American  Navy,  and  their  names  stand 
re(x)rded  in  the  General  Order  No.  321  of  August  5,  1884,  in  which 
"  the  Department  extends  its  cordial  and  earnest  congratulations  to 
Commander  Schley,  commanding  the  expedition,  and  to  the  officers  and 
Dien  of  his  command,  upon  the  distinguished  success  of  their  efforts, 
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and  takes  this  occasion  of  publicly  commending  the  courage,  zeal,  and 
judgment  with  which  they  executed  their  difficult  and  dangerous  duty.* 

ORGANIZATION  OF  THE  DEPARTMENT. 

It  is  necessary  to  call  attention  once  more  to  the  impossibility  of 
properly  conducting  the  business  of  the  Navy  Department  without  fur- 
ther civilian  assistance  than  is  now  at  the  command  of  the  Secretary. 
There  should  be,  in  addition  to  the  head  of  the  Department,  at  least 
two  responsible  departmental  officers,  whose  training  is  that  of  civil 
life,  and  who  shall  represent  the  civil  authority.  These  should  be  an 
Assistant  Secretarj^  and  a  Solicitor.  The  technical  subjects,  which  in 
great  number  and  variety  fall  under  the  consideration  of  the  Depart- 
ment, are  distributed  among  eight  bureaus  and  additional  offices,  whose 
chiefs  must,  by  law,  be  officers  of  the  Kavy.  The  task  of  conducting, 
in  conformity  with  the  laws  of  Congress  and  the  policy  and  will  of  the 
President,  these  many  military  sub-organizations  as  a  harmonious  and 
efficient  whole  is  too  great  for  any  single  person  from  civil  life,  unless 
aided  in  the  details  of  business  by  responsible  civil  suboixlinates.  The 
necessary  assistance  cannot  be  given  by  the  chief  clerk,  whose  duties 
at  the  head  of  the  clerical  force  are  sufficient  to  occupy  fully  his  atten- 
tion. A  laborious  experience  of  two  years  and  a  half  forces  irresistibly 
the  conclusion  that  an  Assistant  Secretary  is  indispensable  for  the 
proper  transaction  of  the  business  of  the  Department.  If  such  aid  is 
not  i)rovided.  Congress  should  give  authority  for  the  appointment  of 
the  chiefs  of  the  bureaus  from  civilians. 

THE  BUREAUS  AND  ADVISORY  BOARD. 

Occasion  is  gladly  taken  to  state  that  whatever  diiferences  of  opinion 
have  arisen  concerning  the  details  of  the  work  of  the  Department^ 
complete  personal  friendship  and  harmonious  relations  have  existed 
between  the  Secretary,  all  the  chiefs  of  thebureausj  and  the  Naval  Ad- 
visory Board.  This  condition  has  contributed  largely  to  whatever 
Buc(  ess  may  have  been  achieved. 

It  is  again  recommended  that  the  two  Bureaus  of  Construction  and 
Repair  and  Steam-Engineering  be  united  as  a  single  Bureau  of  Kaval 
Construction,  to  have  for  its  chief  the  most  competent  naval  architect 
who  can  be  found,  whether  among  the  present  officers  of  the  Navy  o» 
in  civil  life;  and  it  is  further  recommended  that  the  equipment  work 
be  transferred  from  the  present  bureau  to  such  enlarged  Bureau  of 
Construction. 

This  consolidation  would  give  unity  of  responsibility  and  power  in 
the  construction  of  ships  and  would  obviate  the  necessity  of  a  Naval 
Advisory  Board,  which  is  now  by  law  placed  between  the  Secretary  and 
the  Bureaus. 

Elsewhere  in  this  report  the  necessity  is  argued  of  one  technical 
superintending  head  of  each  Government  workshop  at  the  navy-yard*. 
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Sven  more  iodispensable  i^ill  be  foand  one  technical  head  of  the  con- 
struction offices  of  the  Department  which  are  to  design  the  ships  and 
to  supervise  their  construction,  whether  in  private  or  public  shops.  The 
Secretary,  the  Chief  Constructor,  the  Engineer-in-Chief,the  Chiefs  of  the 
Ordnance  and  Equipment  Bureaus,  and  the  Advisory  Board,  twelve 
persons  in  all,  have  managed  to  agree  fairly  well  concerning  the  designs 
and  the  work  upon  the  new  cruisers,  but  this  extreme  distribution  of 
functions  will  not  answer  as  a  permanent  organization. 

If  one  technical  head,  who  shall  be  the  superior  of  all  the  constructors, 
engineers,  and  other  officers  engaged  in  designing  ships  can  be  found, 
he  is  the  proper  adjunct  of  the  Secretary.  The  present  naval  corps 
will  probably  furnish  the  expert  officer;  if  not,  he  should  be  looked  for 
and  found  in  civil  life. 

BUREAU  OF  YARDS  AND  DOCKS. 

The  annual  report  of  Rear- Admiral  Edward  T.  Nichols,  Chief  of  the 
Bureau  of  Yards  and  Docks,  which  has  been  most  fiiithfuUy  and  ably 
conducted  during  his  whole  term  of  office,  describes  the  condition  of 
each  navy -yard,  and  submits  estimates,  in  addition  to  those  for  general 
maintenance  and  ordinary  repairs  and  preservation,  of  $3,799,865.29 
for  permanent  improvements.  Of  this  amount  the  Department  has 
submitte<i  to  Congress,  through  the  Secretary  of  the  Treasury,  only 
$733,883,  believing,  as  stated  in  the  report  of  last  year,  that,  before 
making  any  considerable  appropriations  for  permanent  improvements, 
Ck>ngress  should  adopt  a  definite  and  complete  plan,  determining  what 
yards  shall  be  used  for  construction  and  repair  and  how  they  shall  be 
improved. 

The  navy  yard  system  has  already  been  dfscussed  and  the  opinion 
expressed  that  if  naval  vessels  are  to  be  built  or  repaired  in  the  Govern- 
ment workshops,  the  latter  should  be  thoroughly  reorganized,  politics 
excluded  therefrom,  and  a  single  technical  superintendent  provided  for 
each ;  and  that  not  more  than  two  workshops  should  be  maintained  on 
the  Atlantic  and  one  on  the  Pacific  coast. 

The  Department  still  continues  to  recommend  the  sale  of  fifty-three 
acres  of  the  New  York  navy-yard,  together  with  the  naval  hospital 
grounds. 

BUREAU  OF  EQUIPMENT  AND  RBCEUITING. 

The  late  Chief  of  this  Bureau,  Hear- Admiral  Earl  English,  resigned 
his  oflice  on  the  5th  day  of  September,  to  take  command  of  the  Euro- 
pean Station,  and  was  succeeded  on  the  next  day  by  Commodore  Win- 
field  Scott  Schley,  whose  report  narrates  the  operations  of  the  Bureau 
during  the  past  year,  in  purchasing  coal  and  manufacturing  cordage, 
iron  cables,  galleys,  and  sails;  considers  the  training-ships  and  the  ap- 
prentice training  system  and  their  necessities,  and  makes  certain  recom- 
mendations concerning  needed  improvements  in  the  condition  of  the 
apprentices  and  enlisted  men  of  the  Navy,  which  should  be  specially 
commended  to  Congress. 
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By  Executive  order  dated  November  6, 1883,  the  pay  of  the  petty 
officers  and  enlisted  men  of  the  Navy  was  increased,  the  increase  to 
take  effect  January  1, 1884,  under  the  authority  of  section  1569  of  the 
Revised  Statutes,  which  is  as  follows :  '*  The  pay  to  be  allowed  to  petty 
officers,  excepting  mates,  and  the  pay  and  bounty  upon  enlistment  of 
seamen,  ordinary  seamen,  firemen,  and  coal-heavers,  in  the  naval  serv- 
ice, shall  be  fixed  by  the  President." 

The  changes  in  the  more  important  ratings  are  as  follows : 


Seaman 

Ordinarv  neaman 

Landsman 

Machinist  (or  oorresponding  rating) : 

Kirst  class , 

Second  class , 

Third  class 

Fin^njan : 

First  class 

Second  class 

C'lal-heaver , 


OidrAte.  | 

New  rate. 

$21  50 
17  50 
15  60 

$24  00 
19  00 
16  OO 

50  00 
50  00 
50  00 

70  09 

eo  OO 

50  00 

31  50 

20  50 

21  50 

35  00 
30  OO 
22  00 

BUREAU  OP  NAViaATION. 

The  report  of  Commodore  John  G.  Walker,  Chief  of  the  Bureau  of 
Navigation,  describes  the  operations  of  the  Bureau  and  the  offices 
under  it,  in  connection  with  the  repair,  inspection,  and  testing  of  Navy 
compasses ;  the  investigation  of  the  magnetism  of  iron  and  steel  vessels, 
and  in  particular  of  that  of  the  new  cruisers ;  the  continuation  of  the 
determination  of  longitudes,  under  the  direction  of  Lieutenant-Com- 
mander Charles  H.  Davis;  navigation  supplies;  ships'  libraries;  the 
Naval  Observatory ;  therHydrographic  Office;  and  the  Nautical  Alma- 
nac. 

The  Bureau  has  now  procured  the  necessary  instruments  for  the  com- 
pass-testing house,  and  it  is  desirable  that  the  appropriation  for  its  erec- 
tion which  was  approved  by  both  houses  in  the  naval  appropriation 
bill  at  the  last  session,  but  which  failed  to  become  a  law,  should  be 
made  without  delay. 

During  the  years  subsequent  to  the  war  the  Bureau  depended  in  part 
for  the  necessarj'  navigation  supplies  for  the  Navy  upon  articles  accumu- 
lated during  the  war.  As  these  supplies  are  now  exhausted,  the  reduc- 
tion of  appropriation  made  in  the  recent  acts  has  subjected  the  Bureau 
to  great  embarrassment.  It  is,  therefore,  recommended  that  the  appro- 
priation be  increased  to  $130,000,  the  amount  asked  for  in  the  annual 
estimates,  as  the  lowest  sum  necessary  for  a  proper  administration  of 
the  Bureau. 

NAVAL  OBSERVATORY. 

The  report  of  the  Superintendent  of  the  Naval  Observatory,  Com- 
modore Samuel  E.  Franklin,  treats  in  detail  of  the  work  performed  at 
the  Observatory  with  the  several  instruments,  the  transmission  of  time- 
signals,  and  the  reduction  of  the  observations  of  the  transit  of  Venus. 
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It  is  recommended  that  tbe  appropriation  for  printing  the  pablica- 
tioiis  of  the  Observatorj^  be  increased,  and  that  provision  be  made  for 
the  construction  of  new  buildings  upon  the  site  selected  and  purchased 
for  this  purpose. 

HYDROGRAPHIC  OFFICE. 

The  Hydrographic  Office,  ably  conducted  by  Commander  John  R. 
Bartlett,  has  continued  to  do  most  efficient  work  in  the  correction  of 
charts,  the  production  of  new  charts  from  surveys  by  officers  of  the  Navy, 
and  the  preparation  and  publication  of  nautical  information.  Over  one 
thousand  announcements  have  been  issued,  in  the ''  Notices  to  Mariners," 
of  which  310,000  copies  have  been  distributed  gratuitously  in  all  parts 
of  the  world.  Light-lists  of  the  world,  corrected  to  July  1,  were  issued 
July  20.  The  branch  offices,  the  establishment  of  which  was  noticed  in 
the  last  annual  report,  have  been  of  incalculable  service  in  furthering 
the  operations  of  the  office,  by  giving  increased  facilities  for  the  receipt 
and  dissemination  of  maritime  information.  The  monthly  Pilot  Chart 
of  the  North  Atlantic  Ocean,  first  issued  on  December  1  of  last  year,  in 
continuation  of  the  plan  proposed  and  begun  by  Lieutenant  Maury,  has 
been  regularly  publi8he<l  since  that  date,  and  has  met  with  a  steadily 
increasing  demand. 

The  surveys  of  foreign  coasts  by  vessels  of  the  Navy  are  still  in  prog- 
ress, and  the  charts  which  have  been  published  by  the  Hydrographic 
OfiSce  from  the  surveys  hitherto  made  are  evidence  of  the  excellence 
of  the  work  done  by  naval  officers  in  this  field. 

PUBLICATION  OF  THE  NAVAL  WAR  RECORDS. 

The  preparation  for  publication  of  the  naval  records  of  the  war  pro- 
gresses as  rapidly  as  possible  with  the  limited  clerical  force  [)rovided. 
In  view  of  the  importance  of  completing  this  work  before  the  documents 
in  private  hands  are  lost  or  destroyed,  it  is  recommended  that  the  ap- 
propriation for  clerks  and  copyists  be  increased,  and  that  provision  be 
made  for  the  employment  of  an  agent  for  the  collection  of  Confederate 
documents. 

BUREAU  OF  ORDNANCE. 

The  report  of  Commodore  Montgomery  Sicard,  Chief  of  the  Bureau 
of  Ordnance,  fully  relates  the  operations  of  this  important  Bureau 
during  the  year,  covering  the  work  ujion  the  armament  of  the  new 
cruisers  already  referred  to;  the  construction  and  testing  of  type 
guns  and  carriages  at  the  proving  ground  at  Annapolis,  including  a 
modem  6-inch  gun,  Hotchkiss  and  Catling  guns, and  small-arms;  the 
progress  towards  testing  deflective  turrets ;  the  manufacture  of  a  wire- 
wound  gun ;  tests  of  projectiles ;  experiments  with  dynamite  and  gun- 
eotton  ;  unsuccessful  efforts  to  discover,  for  purchase  under  the  act  of 
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March  3, 1883,  au  Ainericau  torpedo  adapted  to  uaval  warfare;  aod  the 
development  of  gan  cotton  torpedoes  and  of  torpedo  material  at  the 
Torpedo  Station  at  ^Newport,  R.  I.,  and  the  instruction  there  given  to 
naval  officers.  The  report  advocates  the  purchase  abroad  of  one  swift 
torpedo-boat  and  a  certain  number  of  Whitehead  torpedoes,  and  the 
f^electiun  of  a  new  long-range  naval  ordnance  proving  ground,  the  pres- 
ent one  being  restricted  in  its  use  and  dangerous. 

GUN  FOUNDRY  BOARD. 

The  Gun-Foundry  Board,  appointed  by  the  President  April  2,  1883, 
in  pursuance  of  the  naval  appropriation  act  of  March  3,  1883,  after 
having  visited  Europe  for  the  purpose  of  fully  observing  foreign  methods 
of  producing  heavy  guns,  presented  its  report  on  February'  16,  1884. 
The  report  was  transmitt^id  to  Congress  b^-  the. President  with  a  mes- 
sage dated  February  18,  1884. 

The  report  contains  complete  and  authoritative  information  as  to  the 
<M)ndition  of  artillery  and  the  sources  of  supply  in  the  United  States, 
England,  France,  Germany,  aud  Eussia,  a  comprehensive  statement  aa 
to  the  manufacture  of  armor  for  vessels,  and  the  recommendations  of 
the  Board  on  the  subjects  referred  to  in  the  act  under  which  it  was  con- 
vened, namely,  which  of  the  navy-yard^  or  arsenals  owned  by  the  Gov- 
ernment has  the  best  location  and  is  best  adapted  for  the  establishment 
of  a  Government  foundry,  or  what  other  method,  if  anj-,  should  be 
adopted  for  the  manufacture  of  heavy  ordnance  adapted  to  modern  war- 
fare, for  the  use  of  the  Army  and  Navy  of  the  United  States,  and  the 
€ost  of  all  buildings,  tools,  and  implements  necessary  to  be  used  in  the 
manufacture  thereof,  including  the  cost  of  a  steam  hammer  or  apparatus 
of  sufficient  size  for  the  manufacture  of  the  heaviest  guns. 

The  Board  recommends  that  the  gun  material  should  be  purchased 
from  our  own  steel  manufacturers,  and  that  two  gun  factories  should 
be  established  under  the  control  of  the  Government — one  for  the  Army, 
At  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  and  one  for  the  Navy  at 
the  Washington  navy-yard,  District  of  Columbia,  for  the  assembling  of 
the  parts  and  linal  fabrication  of  the  guns. 

The  Board  considers  that  every  inducement  should  be  offered  to  at- 
tract the  private  industries  of  the  country  to  the  aid  of  the  Govern- 
ment in  providing  ordnance  for  the  Army  and  Navy,  and  recommends 
that  a  sum  of  money  should  be  fixed  as  a  permanent  yearly  appropriation 
to  be  expended  for  this  purpose,  being  satisfied  that,  with  such  a  guar- 
antee against  loss,  the  required  material  will  be  produced  by  our  own 
private  steel  works. 

The  report  received  favorable  consideration  in  Congress,  although  no 
final  legislative  action  was  taken  upon  it,  and  the  Board  was  reconvened 
by  joint  order  of  the  Secretary  of  War  ami  of  the  Secretary  of  the 
Navy,  April  29, 1884,  and  directed  to  report  in  what  annual  installments 
Appropriations  could  most  economically  be  made  for  the  provision  of 
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modern  ordDance,  and  to  prepare  plans  and  estimates  for  the  prepara- 
tion and  purchase  of  plant  for  gun  factories  to  complete  guns  for  the 
Army  and  Navy,  from  6-inch  caliber  to  16-inch  caliber,  including  build- 
ings and  shrinking-pits. 

The  Board  has  been  actively  engaged  in  carrying  out  these  instruc- 
tions, and  has  nearly  completed  its  report,  containing  plans  and  esti- 
mates in  detail  for  the  two  gun-factories.  Alter  careful  inquiry,  it  has 
obtained  information  which  indicates  that  there  are  responsible  steel 
manufacturers  in  this  country  who,  although  not  provided  at  pres- 
tMit  with  the  ne<:e8sary  plant,  are  willing  to  construct  the  same,  and  to 
make  bids  for  contracts  with  the  Government  for  the  supply  of  thcrreq- 
nisite  material  for  ihe  heaviest  guns  adapted  to  modern  warfare,  if  a 
guaranteed  order  of  sufficient  magnitude,  accompanied  by  a  positive 
appropriation  extending  over  a  series  of  years,  should  be  made  by  Con- 
gress. 

All  doubts  as  to  the  feasibility  of  the  plan  being  thus  removed,  the 
Department  urges  that  early  action  be  taken  to  provide  means  for  the 
construction  of  modern  ordnance  within  the  territory  of  the  United 
Btates. 

BUREAU  OF  CONSTEUCTION  AND  REPAIR. 

The  report  of  Chief  Constructor  Theodore  D.  Wilson  describes  the 
Mohican,  just  finished  at  Mare  Island;  recommends  the  completion 
of  the  New  York  at  the  Brooklyn  navy -yard;  reports  the  progress 
of  work  on  the  Miantonomoh ;  urges  prompt  action  for  the  completion 
of  the  othei*  monitors,  the  preparation  of  the  navy -yards  for  building 
steel  armorer!  and  unarmored  vessels,  and  the  construction  in  the  yards 
of  at  least  half  the  number  of  any  new  ships ;  calls  attention  to  the 
want  of  sufficient  Government  docks,  and  otherwise  narrates  the  work 
of  the  Bureau  and  makes  statements  and  recommendations  concerning 
the  same. 

The  Department  is  convinced  of  the  value  of  experimental  works  for 
<letermining  the  resistance  of  ships  by  towing  models,  and  that  great 
•wsistance  would  be  derived  therefrom  in  designing  high-speed  vessels 
for  the  Navy  and  commercial  marine. 

BUREAU  OF  STEAM-ENGINEERINa. 

Engineer-in-Chief  Charles  H.  Loring,  in  the  first  annual  report  made 
fcy  him,  exhibits  the  general  operations  of  his  Bureau  for  the  year, 
giving  the  character  and  the  cost  for  labor  and  materials  of  the  work 
done  on  the  engines  of  each  ship;  states  the  present  condition  of  the 
machinery  of  all  the  naval  vessels,  and  the  progress  of  the  work  upon 
the  machinery  of  the  double-turreted  monitors ;  recommends  the  com- 
pletion of  the  New  York ;  considers  the  condition  of  the  navy  yards  with 
refereuce  to  engineering  work;  discusses  the  personnel  of  the  Engineer 
Corps,  advising  the  repeal  of  that  portion  of  the  law  of  August  6, 1882, 
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which  reduces  the  iiiiiaber  of  passed  asHistaiit  and  assistant  engineers 
to  one  hundred,  and  asking  that  the  number  may  be  fixed  at  one  hun- 
dred and  sixty ;  and  calls  attention  to  the  previous  recommendations 
of  the  Bureau  and  the  Department  in  favor  of  increasing  the  pay  of 
the  passed  assistant  engineers. 

BUREAU   OF  PROVISIONS  AND  CLOTHING. 

Paymaster-General  Joseph  A.  Smith  reports  the  details  of  the  ex- 
penditures of  his  Bureau  ;  describes  the  improved  methods  of  manufact- 
uring clothing;  and  states  the  conclusions  of  the  Navy  Ration  Board, 
consisting  of  Rear- Admiral  Earl  English,  Medical  Director  Philip  S. 
Wales,  the  Paymaster-General,  Commander  H.  C.  Taylor,  and  Lieut. 
T.  B.  M.  Mason,  which  reported  May  ii7,  1884,  concerning  desirable 
changes  in  the  ration,  which  were  carried  into  effect,  so  far  as  they  weie 
deemed  admissible  under  existing  law',  by  the  Navy  Ration  Regulations, 
approved  November  15,  1884.  The  Paymaster-General  recommends 
needed  changes  in  the  method  of  purchasing  provisions  and  of  preparing 
and  cooking  food  on  board  the  vessels  of  the  Navy;  discusses  the  method 
of  commuting  rations;  states  the  work  of  the  Bureau  in  fitting  out  the 
Greely  Relief  Expedition ;  recommends  that  the  Army  practice  of  selling 
commissary  stores  to  officers  and  enlisted  men  may  be  extended  to  the 
Navy ;  and  urges  an  increase  of  pay  to  passed  assistant  and  assistant 
paymasters  during  their  third  and  fourth  terras  of  five  years'  service, 
on  account  of  the  slownes**  of  promotion  pending  the  reduction  of  the 
corps  required  b^'  the  act  of  August  5,  1882. 

The  Paymaster-General  also  calls  attention  to  the  recent  requirement 
of  the  Department  that  the  property  accounts  of  the  Mariiie  Corps 
shall  be  rendered  to  his  Bureau  and  to  the  Bureau  of  Ordnance.  To 
this  end  Regulation  Circulars  Nos.  39  and  40,  dated  October  6  and  Oc- 
tober 10,  respectively,  were  issued  after  careful  consideration  and  con- 
sultation with  the  Fourth  Auditor  and  Second  Comptroller  of  the 
Treasury. 

Another  subject  to  which  the  Paymaster  General  asks  attention  is 
the  payment  of  naval  claims  by  the  Department  in  accordance  with 
section  3676,  Revised  Statutes.  Section  273  of  the  Revised  Statutes, 
which  confers  aud  defines  the  powers  of  the  Second  Comptroller  in  rela- 
tion to  naval  accounts,  makes  it  his  duty  "to  examine  all  accounts  set- 
tled by  the  Second,  Third,  and  Fourth  Auditors,  and  certify  the  bal- 
ances arising  thereon  to  the  Secretary  of  the  Department  in  which  the 
expenditure  has  been  incurred.'^  In  the  opinion  of  the  Second  Comp- 
troller "  this  explicit  language  puts  it  beyond  question  that  the  Comp- 
troller is  required  to  certify  the  balances  to  the  Secret^iry  of  the  proper 
Department  in  every  case  in  which  he  is  required  to  examine  an  ac- 
count, and  the  Comptroller's  dutj'  in  regard  to  an  account  of  this  kind 
is  not  performed  nntil  the  balance  is  certified  to  the  head  of  the  proper 
Dei)artment." 
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The  Fourth  Auditor,  in  a  letter  to  the  Department  dated  December 
7, 18S3,  presented  certain  objections  to  transmitting  the  certificates  of 
settlements  to  the  Secretary  of  the  Navy,  none  of  which  objections  were 
based  upon  any  statate. 

The  Department  concnrred  in  the  opinion  expressed  by  the  Second 
Comptroller,  and  in  accordance  therewith  certificates  of  settled  claims 
are  DOW  sent  to  this  Department  to  be  registered  and  transmitted 
directly  to  the  persons  entitled  to  receive  the  money  thereon,  instead  of 
being  sent  to  them  by  the  Fourth  Auditor,  as  formerly. 

The  clause  in  section  3622,  Revised  Statutes,  requiring  disbursing  offi- 
cers of  tbe  IS'Avy  to  forward  their  accounts  and  vouchers  direct  to  tlie 
proper  accounting  officers  of  the  Treasury,  forms  an  exception  to  the  gen- 
eral provisions  of  law  respecting  all  other  officers  or  agents  of  the  United 
States.  It  does  not  restrain  the  heads  of  Departments  from  requiring 
other  returns,  or  duplicate  accounts,  but  it  is  hardly  practicable  on 
vessels  at  sea  to  prepare  elaborate  pay-rolls  and  other  returns  in  dupli- 
cate, in  time  for  them  to  be  reviewed  in  this  Department  before  settle- 
ment at  the  Treasury.  The  law  should  be  so  changed  as  to  require  all 
returns  to  be  first  sent  to  the  Navy  Department  for  preliminary  exam- 
ination and  transmission  to  the  accounting  officers. 

BUREAU  OF  MEDICINE   AND   SURaERY. 

It  appears  by  the  report  of  Surgeon  General  Francis  M.  Gunnell, 
that  the  ratio  of  mortality  for  the  year  1883  was  4.55  per  thousand  of 
the  naval  force,  being  a  slight  increase  over  the  average  mortality  of 
previous  years — the  mean  death  rate  for  the  last  fifteen  years  having 
been  4.40  per  thousand — notwithstanding  there  has  been  an  absence 
this  year  of  any  epidemic  influences  tending  to  increase  the  ratio. 

The  report  states  the  condition  of  the  several  hospitals,  and  expresses 
the  opinion  that  none  of  them  should  be  sold.  In  order  to  remove 
the  naval  quarantine  station  from  Portsmouth,  K.H.,  a  transfer  has  been 
received  from  the  Light- House  Board  of  Widow's  Island,  in  Peuobscot 
Bay,  which  at  slight  expense  can  be  made  a  safe  and  convenient  resort 
for  any  ship  which  may  happen  to  come  from  an  infected  port. 

The  Museum  of  Hygiene  is  commended  to  attention,  and  allusion 
^  made  to  the  medical  work  in  the  Greely  Relief  Expedition.  The 
report  refers  to  the  method  in  force  for  many  years  of  collecting  and 
PQblishing  statistics  concerning  the  health  of  the  Navy,  and  the  char- 
acter and  distribution  of  its  diseases  in  all  parts  of  the  world,  states 
the  effect  of  the  system  in  arousing  interest  in  the  pursuit  of  profes- 
sional subjects  and  in  developing  the  faculties  of  observation  and  re- 
search in  sanitary  science,  and  advocates  a  post-graduate  course  of 
study  for  younger  medical  officers  at  the  great  medical  centers  of  New 
^ork,  Boston,  and  Pniladelphia. 

The  Department  has  to  report  the  discovery  of  frauds  in  this  Bureau 
practiced  by  means  of  false  vouchers  for  goods  never  delivered.  Su»- 
6943  NAVY 3 


34        REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 

picion  was  aroased  aboat  the  first  of  Janaary  last,  and  some  inquiries 
were  instituted  without  any  disclosure.  The  term  of  service  of  the 
chief  of  the  Bureau,  Surgeon-General  Philip  S.  Wales,  was  to  expire 
January  25,  and  it  was  determined  to  investigate  more  tally  after  he 
should  retire  from  office.  The  extraordinary  importunities  in  his  behalt 
from  forty  Senators  and  thirty -one  members  of  the  Hoase  of  Bepresent 
atives  delayed  the  selection,  confirmation,  and  induction  of  his  successoi 
until  April  1,  shortly  after  which  the  first  tangible  evidence  of  fraud  cam< 
to  light,  fixing  the  guilt  upon  Daniel  Carrigaii,  chief  clerk,  who  had  beei 
excluded  from  his  place  directly  after  Surgeon-General  Wales  left,  anc 
upon  Edwin  G.  Kirkwood,  clerk  in  charge  of  accounts.  Steps  were  imme 
diately  taken  by  the  United  States  district  attorney  to  punish  the  guilt) 
parties.  Kirkwood  and  many  of  the  contractors  were  arrested,  indicted 
and  are  now  being  tried.  Garrigan  absconded  and  has  not  been  found 
A  court  of  inquiry  was  duly  ordered  to  ascertain  and  report  the  extent 
of  the  frauds,  and  thorough  measures  were  taken  to  ascertain  whethei 
any  similar  frauds  had  been  practiced  in  other  Bureaus,  but  none  sucl 
have  been  disclosed,  and  there  is  no  sufficient  reason  for  believing  that 
they  have  existed.  The  amount  of  suspected  vouchers  is  $124,835.25,  ex 
tending  over  a  period  from  1876  to  1884,  but  some  portion  of  the  goods  pai( 
for  was  actually  delivered,  so  that  the  loss  is  less  than  the  above  sum 
but  the  exact  amount  is  not  yet  ascertained.  It  appears  that  Surgeon 
General  Wales  was  exceedingly  negligent,  and  that  he  trusted  com 
pletely  the  two  clerks  and  recklessly  signed  whatever  papers  the^ 
placed  before  him.  The  frauds  were  made  possible  not  by  any  defec 
of  system,  but  by  a  studied  neglect  on  the  part  of  the  chief  of  the  Bureai 

■ 

to  require,  before  signing  vouchers,  the  customary  evidence  from  i 
proper  inspecting  officer  that  the  goods  had  been  received. 

By  section  420  of  the  Revised  Statutes  the  chiefs  of  the  Bureaus  ar 
invested  with  all  the  authority  of  the  Secretary  of  the  Navy  concerninj 
their  respective  duties;  and  all  moneys  are  disbursed  through  th* 
Bureaus  without  the  submission  to  the  Secretary  of  the  bills  or  voucher 
issued.  Surgeon-General  Wales  had,  therefore,  by  statute,  the  fulles 
possible  power  over  the  funds  of  his  Bureau;  no  formality  in  the  ordi 
nary  routine  of  the  Department  would  have  promptly  detected  fraud 
in  vouchers  regularly  issued  under  his  signature,  and  except  the  die 
honest  clerks  whom  he  so  implicitly  trusted  no  person  in  the  Navy  De 
partment  but  himself  seems  blamable  for  the  frauds.  No  prior  8u« 
picion  of  negligence  on  his  part  could  have  been  justly  attached  t 
him  in  view  of  the  high  character  which  he  had  borne  and  which  led  s^ 
many  eminent  public  men  to  confidently  certify  that  he  had  for  fou 
years  administered  the  affietirs  of  his  Bureau  with  signal  ability  and  sue 
eess,  and  to  persistently  urge  his  reappointment. 

Undoubtedly  the  frauds  in  the  Bureau  of  Medicine  and  Surgeri 

were  made  easier  by  the  frequency  with  which  the  '' exigency  clause,' 

-«o  called,  under  which  purchases  are  made  without  advertising,  wai 
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used  by  Surgeon-General  Wales.  On  the  lOth  of  December,  1883, 
the  attention  of  all  the  chiefs  of  Bureaus  was  by  the  Department 
especially  called  to  Sections  3709, 3718,  and  3722  of  the  Revised  Statutes, 
which  require  all  purchases  by  contracts  for  supplies  and  services  to 
be  made  by  advertising,  except  when  a  public  exigency  exists,  pre- 
scribe the  mode  of  advertising  for  supplies  and  contracts,  and  direct 
that  no  person  shall  be  received  as  a  contractor  '<  who  is  not  a  manu- 
fiicturer  or  regular  dealer  in  the  articles  which  he  offers  to  supply  " ; 
aud  they  were  informed  that  a  person  to  be  a  regular  dealer,  within 
the  meaning  of  the  law,  must  be  regularly  engaged  in  the  business  of 
baying  the  articles  and  selling  the  same  to  the  general  public,  and  not 
merely  engaged  in  the  business  of  selling  such  articles  to  the  Navy  De- 
partment ;  and  they  were  instructed  to  conform  strictly  to  the  provis- 
ions of  the  above  statutes  and  to  require  conformity  thereto  from  all 
persons  acting  under  their  command  or  direction. 

On  the  4th  of  February,  1884,  the  chiefs  of  Bureaus  were  also  in- 
formed that  there  was  no  rule  of  the  Department  allowing  purchases 
to  be  made  in  violation  of  Sections  3709,  3718,  and  3722,  where  the 
amount  did  not  exceed  $500,  because  if  any  such  definite  rule  were  to  be 
adopted,  then  by  splitting  up  orders,  the  law  could  be  effectually  nulli- 
fied. 

On  the  3d  of  July,  1884,  the  Fourth  Auditor  called  the  attention  of 
the  Department  to  the  large  quantity  of  supplies  procured  for  the  Navy  • 
Department  under  open  purchase,  and  to  the  necessity  of  some  changes 
in  the  methods  and  forms  pertaining  to  the  accounts  and  blanks  in  use 
for  Bureau  purchases,  those  chiefly  in  use  being  insufficient  and  dan- 
gerous because  bearing  only  the  signature  of  the  chief  of  the  Bureau 
and  no  subordinate  signatures  showing  the  receipt  of  the  supplies.    On 
the  12th  of  July,  the  chiefs  of  the  Bureaus  were  informed  of  the  views 
of  the  Fourth  Auditor,  and  were  instructed  as  follows : 

''  It  does  not  seem  that  the  public  exigencies  could  have  required  so 
large  a  proportion  of  open  purchases.  After  having  given  the  subject 
renewed  attention  you  will  arrange  to  conduct  your  official  business  in 
strict  accordance  with  law  and  regulation,  and  will  correct  any  errone- 
ous practices  which  may  have  prevailed.  No  departure  from  legal  re- 
quirements can  be  justified  by  pleading  old  usage  or  the  custom  of  your 
predecessors  in  office.  The  law  must  be  your  only  guide,  and  you  must 
accept  personal  responsibility  for  the  performance  of  duty  in  strict 
aocordauce  therewith.'' 

They  were  also  directed  at  an  early  date  to  ascertain  the  opinions  of 
the  Fourth  Auditor,  and  also  to  confer  with  the  Second  Comptroller, 
with  a  view  to  the  adoption  of  the  best  and  safest  possible  forms  to  be 
issued  for  vouchers  for  disbursements,  in  accordance  with  section  273 
of  the  Revised  Statutes ;  and  the  Second'  Comptroller  was  also  asked 
to  confer  with  the  chiefs  of  the  Bureaus  and  to  revise  all  forms  in  use, 
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and  to  recommend  any  change  deemed  by  him  advisable.  Copies  of 
this  correspondence  are  herewith  transmitted. 

If  perfect  integrity  and  fidelity  could  be  relied  upon  in  purchasing- 
agents,  the  method  of  open  purchase  would  be  most  beneficial  to  the 
Government,  faloth  in  the  prices  and  the  quality  of  the  supplies  procured, 
and  the  many  difiiculties  attending  purchases  after  advertisement, 
from  the  lowest  bidder,  would  be  avoided.  But  the  wise  policy  of  the 
law  prescribes  the  latter  method  except  in  actual  exigencies. 

In  practice  it  is  frequently  difficult  to  decide  who  is  a  regular  dealer 
within  the  meaning  of  the  statute,  and  a  class  of  bidders  have  come 
into  existence  whose  whole  business  is  bidding  for  Grovernment  con- 
tracts and  furnishing  supplies  to  the  Government  on  open  purchase. 
The  only  way  to  break  up  such  a  system  is  to  make  awards  to  higher 
bidders  who  are  unquestionably  regular  dealers;  and  this  has  been 
done  in  some  cases.  If  the  law  is  not  a  good  one  it  should  be  repealed; 
while  it  remains  on  the  statute  book  it  should  be  enforced. 

MARINE   CORPS. 

The  report  of  Col.  C.  G.  McCawley,  commandant  of  the  Marine  Corps, 
is  referred  to  for  the  condition  of  this  well-conducted  military  force. 
The  commandant  recommends  that  appropriations  be  made  for  a  larger 
number  than  1,500  of  the  2,500  privates  authorized  by  present  law, 
and  for  the  30  second  lieutenants  also  now  authorized  by  law;  that 
better  quarters  be  provided  for  officers  and  men  at  Norfolk;  and  that 
some  measure  be  adopted  forexpeditiug  promotions  to  the  higher  grades. 

These  requests  are  concurred  in  by  the  Department,  and  the  recom- 
mendation renewed  that  Section  1601  of  the  Kevised  Statutes  be  re- 
stored, so  as  to  give  to  the  commanding  officer  the  former  rank  of  brig- 
adier-general. 

THE  NAVAL  ACADEMY. 

The  Naval  Academy  continues  under  the  command  of  Capt.  Francis 
M.  Ramsay,  Superintendent,  whose  management  of  tUe  institution  is  in 
every  way  to  be  commended.  His  annual  report  describes  the  summer 
practice  cruises  of  the  first,  third,  and  fourth  classes  in  the  sailing  ships 
Constellation  and  Dale,  and  the  mechanical  work  of  the  cadets  of  the 
second  class,  who  were  retained  at  Annapolis;  states  the  number  of 
candidates  who  failed  or  were  admitted  as  cadets  during  the  year,  aud 
recommends  that  section  1514  of  the  Revised  Statutes  shall  be  so  modi- 
fied that  hereafter  all  nominations  of  cadets  shall  be  made  on  March 
5,  and  that  candidates  for  admission  shall  present  themselves  for  ex- 
amination between  the  15th  of  May  and  the  1st  of  June;  and,  also,  that 
the  selection  of  cadets  who  are  to  become  officers  of  the  Navy  to  fill 
vacancies  shall  be  made  upon  the  completion  of  the  four  years'  rather 
than  at  the  end  of  the  six  years'  course. 

The  recommendations  of  the  Superintendent  are  concurred  in.  It  is 
also  deserving  of  consideration  whether  the  nominations  of  cadets  to 
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the  Naval  Academy  should  not  be  made,  like  those  to  the  Military 
Academy  at  West  Point,  one  year  in  advance  of  entry,  thus  giving  the 
caudidates  an  opportunity  to  perfect  themselves  in  those  elementary 
studies  in  which  they  are  examined  prior  to  admission,  and  which  they 
have  DO  time  to  pursue  during  their  four  years'  course. 

The  present  excellent  condition  of  the  Academy  is  largely  owing  to 
the  policy  adopted  by  the  Department  of  a  strict  observance  of  all  laws 
coDceming  the  Academy,  as  construed  by  the  Attorney-General,  and  of 
absolnte  non-interference  with  the  Superintendent  in  enforcing  disci- 
pline and  with  the  decisions  of  the  Academic  Board  in  the  case«  of 
cadets  found  deficient  in  their  studies. 

The  schoolmaster's  duty  must  be  performed  by  the  Superintendent 
and  other  instructors.  The  interposition  of  the  Department,  at  the  so- 
licitation of  the  friends  of  cadets,  which  has  at  timers  been  frequent,  is 
in  a  high  degree  injurious.  It  has  been  of  late  absolutely  avoided  with 
the  most  beneficial  results. 

Of  the  cadets  who  completed  their  six  years'  course  and  finally  grad- 
uated in  1884,  four  were  appointed  as  assistant  engineers,  five  as  second 
lieutenants  in  the  Marine  Corps,  and  sixteen  as  ensigns,  all  selected 
in  order  of  merit,  under  the  act  of  August  5,  1882;  and  the  remaining 
seventeen  surplus  graduates  were  granted  their  certificates  of  gradua- 
tion, honorable  discharges,  and  one  year's  sea-pay,  as  authorized  by  law. 

The  report  of  the  Board  of  Visitors,  dated  June  7, 1884,  recommends 
that  provision  should  be  made  for  subjecting  the  cadets  to  the  operation 
of  all  naval  laws  while  at  the  Academy;  that  the  decision  of  the  Aca- 
demic Board  dismissing  cadets  for  misconduct  be  made  absolute  and 
final;  and  that  the  appointment  of  cadets  be  made  a  year  before  the 
time  of  intended  admission. 

The  report  considers  the  expediency  of  making  the  period  of  study 
five  years  instead  of  four,  and  states  that  '^  no  change  is  desirable  in  the 
present  standard  of  scholarship,  whether  for  admission  or  for  subsequent 
gradaation." 

The  Board  reports  the  buildings  and  grounds  to  be  in  proper  sani- 
tary condition,  but  recommends  the  acquisition  of  a  small  piece  of  land 
iieeded  to  connect  the  Academy  grounds  with  those  of  the  Naval  Hos- 
pital, which  latter  should  not  be  parted  with,  and  advises  the  erection  of 
Dew  quarters  for  cadets  and  the  completion  of  the  house  of  the  super- 
intendent. It  also  suggests  that  the  law  as  to  the  Board  of  Visitors 
Bhoald  be  amended  to  classify  its  members  so  that  their  positions  may 
be  held  for  two  or  three  years  in  succession. 

Several  members  of  the  Board  express  the  opinion,  stating  the  reasons 
npon  which  it  is  based,  that  the  present  method  of  appointing  cadets 
^  the  Academy  should  be  changed,  and  that  candidates  should  be  sub- 
jected  to  open  competitive  examinations  within  the  Congressional  dis- 
tricts. 
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REPORT  OF  THE  ADMIRAL  OF  THE  NAVY. 

The  report  of  the  admiral  presents  certain  views  in  reference  to  naval 
expenditures  during  the  past  fifteen  years,  and  offers  valuable  sugges- 
tions on  the  subject  of  the  reconstruction  of  the  Navy.  Among  modern 
vessels  he  especially  commends  the  type  of  the  Esmeralda,  with  certain 
mollifications.  He  advises  the  completion  of  the  monitors,  the  constrac- 
tiou  of  the  seven  vessels  recommended  in  the  report  of  the  Department 
of  last  year,  and  again  in  this,  and  dwells  strongly  upon  the  necessity 
of  gunboats  and  torpedo-boats.  He  also  suggests  the  construction  of  a 
sea-going  ironclad,  and  of  four  heavy  monitors,  and  present's  the  plans 
which  he  recommends  for  adoption  in  the  construction  of  the  900-ton 
gunboat,  estimates  for  which  have  been  submitted  by  the  Department. 

EXPENDITURES. 

The  appropriations  originally  available  for  the  year  ending  June  30, 
1884,  excluding  the  sum  of  $59,813  drawn  from  the  Kavy  Pension  Fund 
for  the  support  of  the  Naval  Asylum,  amounted  to  $14,145,434.23. 

The  following  statement  gives  a  comparison  between  the  appropria- 
tions and  expenditures  for  the  year  ending  June  30,  1884,  as  shown  on 
that  date: 

APPROPRIATIONS  FOR  FISCAL  TEAR  ENDING  JUNE  30,   1884. 

Appropriations  originally  available fU,  145,434  S3 

l/rgent  deficiency  appropriation,  act  of  May  1,  1884 254, 000  00 

Balance  of  appropriation  of  1883  for  steel  rifled  breech-loading  gnns, 

reappropriated  March  3,  1883 83,265  00 

Balance  June  30,  1883,  of  appropriations  of  1883  for  pay  of  the  Navy 

and  pay  of  the  Marine  Corps  (continuous) 2, 266, 740  82 

Gross  amount  available 16, 749, 440  05 

Dt-ducl^  amonnt  due  general  account  of  advances 818, 668  31 

Net  amount  available 15, 030, 771  74 

Amount  drawn  from  the  Treasury  under  appropriations  for  1884 14, 315, 623  26 

Balance  on  June  30,  1884 1,615,148  48 

« 

The  it^m  of  $14,315,623.26  stated  above  is  the  amount  drawn  by  war- 
rants from  the  Treasury  between  July  1, 1883,  and  June  30,  1884,  less 
the  amount  refunded  during  the  same  period.  A  part  of  this  amount, 
namely,  $1,203,016.32,  was  in  the  hands  of  disbursing  officers  and 
agents  at  the  latter  date,  as  stated  by  the  Fourth  Auditor. 

TOTAL  EXPENDITURES  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1884. 

Under  appropriations  of  1884 114,315,623  26 

Under  appropriations  of  1883 487,564  61 

Under  appropriations  of  1882 26,221  76 

Under  continuous  appropriations 2,463,198  24 

17,292,607  87 
Leas  aiuonnt  refunded  from  appropriation  1883-'84 643 

Total  expenditures  during  fiscal  year  ending  June  30, 1884 17, 392, 601  44 
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APPROPRIATIONS  FOR  THE  CURRENT  FISCAL  TEAR. 

AyulMe  appropriations  for  six  months  ending  December  31, 1884 ...  |7, 255, 283  48 

DrawB  by  warrant  from  July  1  to  November  1 $5,671,521  60 

Sefaoded daring  same  period 1,288,276  67 

Actual  expenditures 4,383,244  93 

Being  $612,283.15  less  than  was  expended  during  the  same  period  of 

last  year,  and  leaving  available  November  1,  1884 2, 872, 038  55 

ESTIMATES. 

The  estimates  for  the  fiscal  year  ending  June  30, 1886,  are — 

Pay  of  the  Navy $6,955,780  00 

Pay,  miscellaneous 350,000  00 

Coal,  hemp,  and  equii)ment 931, 000  00 

Ordnance  and  torpedo  corps 987,715  00 

Pay  of  civil  establishments  of  navy-yards 143,986  25 

Navigation  work  and  ocean  surveys 192, 000  00 

Repairs  and  preservation  of  vessels,  under  Construction  Bureau 1, 750, 000  00 

Steam  machinery 1,000,000  00 

Provisions  for  the  Navy 1.275,840  62 

Medical  Department 60,000  00 

Repairs  of  hospitals 20,000  00 

Naval  hospital  fund 1 30,000  00 

Naval  Academy 186,025  45 

Contingent  expenses  of  Department  and  Bureaus 241, 000  00 

Naval  Asylum,  Philadelphia 98,111  00 

Maintenance  of  navy-yards 425, 289  00 

Support  of  Marine  Corps 935,690  56  . 


Making  for  tho  ordinary  purposes  of  the  service 15, 582, 437  88 

PXJBLIC  WORKS. 

New  Naval  Observatory 586,138  00 

Bepairs  and  ijrcservation  of  navy-yards 838, 200  00 

Improvements  of  navy-yards 733,883  00 

Kaval  Training  Station,  Coasters'  Harbor  Island,  Rhode  Island 60, 000  00 


Total  for  ordinary  purposes  and  public  works 17, 800, 658  88 

INCREASE  OF  THE  Ni.VT. 

For  completion  of  double-turreted  monitors : 

Armored  hulls $2,923,654  62 

Engines  for  Monadnock 206,000  00 

Navigation  outfit 30,000  00 

Ordnance 1,073,000  00 

$4,232,654  62 

One  cruiser  of  4,500  tons  displacement 1, 125, 000  00 

One  cruiser  of  3,000  tons 825,000  00 

One  dispatch  vessel  of  1,500  tons  .. - 475,000  00 

Two  heavily  armed  gunboats  of  1,500  tons  each 912, 000  00 

One  light  gunboat  of  750  tons 263,000  00 

One  gunboat  of  900ton8 298,000  00 

Onesteelram 515,000  00 


40        REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

One  cruising  torpedp-boat $72, 000  00 

Two  harbor  torpedo-boats 57, 000  00 

4, 542, 000  00 

Ordnance  for  new  cruisers  and  gunboats 2, 001, 918  00 

$6,543,918  00 

One  armored  vessel  of  8,500  tons 2,900,000  00 

Two  auxiliary  steam  barques  for  training  squadron 345, 000  00 

For  completion  of  New  York 590,000  00 

Steel  rifled  breech-loading  guns 310, 000  00 

Tools  for  n^vy-yards  for  Bureau  of  Construction 150, 000  00 

Making  for  the  increase  of  the  Navy 15, 071, 572  62 

If  the  20  per  cent  limitation  upon  the  repairs  of  wooden  vessels  is  to 
be  retained,  as  recommended  by  the  Department,  the  appropriations  for 
repairs  and  preservation  of  vessels  and  for  steam-machinery  may  be  re- 
duced to  one-half  the  amounts  above  estimated. 

If  authoiity  be  given  by  Congress  for  the  completion  of  the  monitors, 
at  the  estimated  cost  of  $4,232,654.62,  and  the  construction  of  the  new 
steel  war  vessels  at  $9,443,918,  the  sums  which  it  would  be  desirable  to 
appropriate  for  use  during  the  next  fiscal  year  are  as  follows : 

Monitors:  Armored  hulls,  one-half $1,461,827  31 

Monadnock's  engines,  all 206,000  00 

Ordnance,  one-half 536,500  00 

Total 2,204,327  31 

Cruiserof4,500  tons,  two-thirds $750,000  00 

Cruiser  of  3,000  tons,  two-thirds 550,000  00 

Dispatch  vessel  of  1,500  tons,  all 475,000  00 

Heavily*armed  gunboats,  all 912,000  00 

Light  gunboat,  all 263,000  00 

Gunboat  of  900  tons,  aU 298,000  00 

Steel  ram,  one-half 257,500  00 

Cruising  torpedo-boat,  all 72,000  00 

Harbor  torpedo-boats,  all 57,000  00 

3, 634, 500  00 

Ordnance  for  new  cruisers  and  gunboats,  one-half 1, 000, 959  00 

Armored  vessel,  one-third 966,666  67 

Grand  total 7,806,452  98 

COAST  DEFENSES  AND  COALING  STATIONS. 

The  Department  renews  the  recommendation,  made  in  the  report  of 
last  year,  that  as  an  important  measure  of  national  defense  an  interior 
line  of  water-ways  should  be  constructed  from  the  Gulf  of  Mexico  to  the 
M<assachusetts  coast. 

The  question  of  providing  coaling  stations  abroad,  also  there  referred 
to  with  specific  recommendations,  becomes  year  by  year  more  import- 
ant and  pressing.  Any  well-considered  scheme  of  naval  defense  re- 
quires that  this  ordinary  and  obvious  precaution  should  be  taken. 
Whether  our  cruisers  have  full  sail-power  or  not,  they  will  still  require 
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frequent  supplies  of  coal  at  distant  points.  If  they  attempt,  in  defaalt 
of  tbe  necessary  coaling  stations,  to  cruise  under  sail  alone,  their  of- 
fensive power  will  be  reduced  to  the  lowest  limit,  and  they  will  them- 
selves become  the  prey  of  vessels  of  one-third  their  size,  approaching 
under  steam.  The  Department  therefore  renews  its  recommendation 
that  our  coaling  stations  at  Honolulu,  the  Samoan  Islands,  and  at  Pichi- 
ingue,  in  Lower  California,  shall  be  fixed  by  Congress  on  a  firm  basis, 
and  that  additional  coaling  and  naval  stations  shall  be  established  at 
some  or  all  of  the  following  points :  "  Samana  Bay,  or  some  port  in  Hay  ti ; 
Carafao,  in  the  Caribbean  Sea;  Santa  Catharina,  in  Brazil;  the  Straits 
of  Magellan;  La  Union,  in  Salvador,  or  Amapala,  in  Honduras;  Tullear 
Bay, in  Madagascar;  Monrovia,  iu  Liberia;  the  island  of  Fernando  Po; 
and  Port  Hamilton,  in  the  Nan-how  islands  of  Corea;  from  which  latter 
naval  station  and  the  ports  of  Core^  there  should  be  established  a  regu- 
lar line  of  steamers  carrying  the  United  States  flag,  connecting  with 
the  present  American  line  between  San  Francisco  and  Japan.  Similar 
stations  should  in  addition  be  maintained,  one  at  the  best  point  on  the 
Atlantic  side  of  the  Isthmus  of  Panama,  and  another  at  the  islands  of 
Planieuco,  Perico,  Culebra,  and  Ileilao,  on  the  Pacific  side,  now  owned 
by  American  corporations." 

GENERAL  BECOMMENDATIONS. 

In  the  last  two  annual  reports  made  by  this  Department,  various  rec- 
ommendations and  suggestions  were  made  bearing  upon  the  condition 
and  employment  of  the  nav.il  personnel,  which  occasion  is  now  taken  to 
restate  and  reiterate.  They  concern,  first,  the  reform  of  abuses  which 
have  crept  into  the  service,  and,  secondly,  the  adoption  of  measures  bene- 
ficial to  the  officers. 

SOUCITATIONS  IN  BEHALF  OF  OFFICERS. 

Prominent  among  existing  abuses  is  the  practice  of  endeavoring  to 
bring  about  or  moilify  departmental  action  in  behalf  of  officers  by  the 
solicitations  of  those  possessed  of  political  or  social  influence.  The 
detail  of  officers  must  be  so  arranged  as  to  give  regular  and  frequent 
sea  service,  not  only  for  considerations  of  fairness,  but  for  the  welfare 
of  the  service  as  dependent  upon  the  efficiency  of  the  officers  them- 
selves. The  nature  of  service  at  sea  is  such  that  practice  must  be  con- 
stant in  order  to  preserve  efficiency.  Five  years  of  intermission  not  only 
have  the  effect  of  making  an  officer  lose  his  grasp  of  his  work,  but  cre- 
ate a  positive  disinclination  for  sea-duty  that  tends  further  to  impair 
efficiency.  Under  this  administration  the  effort  has  been  made  to  limit 
and  apportion  shore  service  in  such  a  way  as  to  secure  the  best  results. 
More  must  be  done  in  the  same  direction  before  the  detail  of  officers 
can  approach  a  perfect  system. 

Some  radical  measures  should  be  taken  to  render  the  solicitations  of 
oatside  persons  in  favor  of  officers  discreditable  both  to  the  patron  and 
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to  the  officer  for  whom  inflaence  is  exerted.  It  is  an  impertinence  to 
the  Department,  proceeding  on  the  assumption  that  its  aathorities  will 
80  far  forget  the  force  of  their  public  duty  as  to  administer  a  govern- 
mental  establishment  upon  considerations  of  a  private  and  personshl 
nature,  and  that  they  will  yield  to  the  importunities  of  friends  what  a 
sense  of  public  obligation  would  forbid.  Possibly  the  result  might  be 
accomplished  by  a  rule  which  should  cause  the  publication  of  com- 
munications of  this  nature  addressed  to  the  Department.  Whatever 
method  may  be  adopted,  the  Department  should  endeavor,  as  far  as  lies 
in  its  x>ower,  to  make  such  intervention  in  behalf  of  officers  a  public  dis- 
credit to  all  concerned. 

RESTORATION  OF  DISMISSED  OFFICERS. 

No  more  powerful  influence  for  the  demoralization  of  the  naval  serv- 
ice is  to  be  found  than  that  which  results  from  the  restoration  of  officers 
dismissed  for  drunkenness  or  other  misconduct,  or  for  demonstrated  in- 
capacity. Gases  of  restoration  which  have  occurred  in  the  past  would 
hardly  have  been  possible  but  for  a  lenient  spirit  in  the  service,  which, 
although  it  may  proceed  from  kindly  motives,  indicates  an  indifference 
on  the  part  of  officers  themselves  concerning  the  tone  of  the  Navy, 
and  a  disregard  of  their  imperative  duty  to  contribute  by  every  means 
in  their  power  to  the  maintenance  of  a  high  standard  of  professional 
character.  Public  opinion  should  not  only  sternly  condemn  all  officers 
who  are  guilty  of  such  misconduct  as  to  disquality  them  from  service 
on  the  active  list  of  the  Navy,  but  also  those  who,  from  whatever  cause, 
lend  themselves  to  efforts  for  the  restoration  of  worthless  and  ejected 
members  of  their  profession. 

While  affirming  in  the  strongest  terms  its  opinion  of  the  general  in- 
expediency of  restoring  dismissed  officers,  the  Department  also  relies 
for  the  protection  of  the  service  upon  the  unconstitutionality  of  legisla- 
tion for  such  purposes,  as  set  forth  in  the  message  of  July  2, 1884,  return- 
ing without  executive  apx)roval  a  bill  contemplating  such  action,  as  fol- 
lows: 

^^It  is  apparent  that,  should  this  bill  become  a  law,  it  will  create  a 
new  office,  which  can  be  filled  by  the  appointment  of  the  particular  in- 
dividual whom  it  specifies,  and  cannot  be  filled  otherwise ;  or  it  may  be 
said,  with  perhaps  greater  precision  of  statement,  that  it  will  create  a 
new  office  upon  condition  that  the  particular  person  designated  shall  be 
chosen  to  fill  it.  Such  an  act,  as  it  seems  to  me,  is  either  unnecessary 
and  ineffective  or  it  involves  an  encroachment  by  the  legislative  branch 
of  the  Government  upon  the  authority  of  the  Executive.  As  the  Con- 
gress has  no  power  under  the  Constitution  to  nominate  or  appoint  an 
officer,  and  cannot  lawfully  impose  upon  the  President  the  duty  of  nom- 
inating or  appointing  to  office  any  particular  individual  of  its  own  se- 
lection, this  bill,  if  it  can  fairly  be  construed  as  requiring  the  President 
to  make  the  nomination  and,  by  and  with  the  advice  and  consent  of  the 
Senate,  the  appointment  which  it  authorizes,  is  in  manifest  violation  of 
the  Constitution.    If  such  be  not  its  just  interpretation,  it  must  be  re- 
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i:arded  as  a  mere  enactment  of  advice  and  counsel,  which  lacks,  in  the 
very  natare  of  things,  the  force  of  positive  law,  and  can  serve  no  useful 
purpose  upon  the  statute-books." 

The  foregoing  clear  exposition  of  the  force  of  section  2  of  Article  II 
of  tbe  Constitution  which  provides  that  the  President  ^^  shall  nominate 
and  by  ai\d  with  the  advice  and  consent  of  the  Senate  shall  appoint  am- 
bassadors, other  public  ministers  and  consuls,  judges  of  the  Supreme 
Court,  and  all  other  officers  of  the  United  States/*  shows  that  an  effectual 
barrier  has  been  established  by  the  Constitution  to  any  restoration  to 
the  Navy,  by  legislation,  of  particular  officers  who  have  been  dismissed 
therefrom;  and  the  Supreme  Court  has  further  established  the  propo- 
sition that  such  dismissals  when  once  accomplished  cannot  be  revoked 
by  the  Executive.    No  more  important  doctrines  than  these  can  be 
stated  bearing  upon  the  welfare  of  our  Navy  personnel. 

BENEFICIAL  MEASURES.— PROMOTION. 

Among  the  beneficial  measures  to  be  adopted  to  relieve  the  person- 
nel from  existing  burdens  or  hardships,  the  foremost  in  importance  is 
oue  which  shall  secure  the  more  rapid  advancement  of  capable  officers. 
There  are  under  present  laws  325  lieutenants  of  both  grades.  These 
are  not  young  men.  A  large  number  if  not  all  of  them  have  reached 
an  age  when  they  are  fit  for  command.  Under  existing  arrangements 
they  will  not  have  ox)mmands  for  many  years  to  come,  and  many  of 
them  will  retire  from  active  service  in  grades  far  short  of  the  high- 
est. This  continuance  until  advanced  age  in  a  subordinate  position 
destroys  the  power  of  initiative,  fosters  an  instinctive  avoidance  of 
responsibility,  and  takes  away  all  capacity  for  command,  when  it  comes. 

In  order  to  hasten  promotion,  the  most  vital  step  is  to  secure  the  re- 
moval from  the  active  list  of  those  who  from  age  or  other  causes  have 
gradually  become  unfitted  for  service  at  sea.  The  law  has  wisely  fixed 
a  term  at  which  the  active  duty  of  all  officers  shall  cease.  This  en- 
actment proceeds  on  the  assumption  that  the  period  of  an  officer's 
usefulness  comes  to  an  end  at  sixty-two  years  of  age.  There  are  doubt- 
less a  few  rare  and  exceptional  cases  in  which  the  Navy,  by  the  adop- 
tion of  this  arbitrary  rule,  loses  an  officer  still  capable  of  valuable 
service.  There  are  many  more  cases  in  which  the  term  assigned  by 
law  as  the  end  of  a  useful  career  is  anticipated  by  the  progress  of  men- 
tal or  physical  waste  or  deterioration.  In  such  cases  the  continuance 
of  the  officer  on  the  active  list  is  a  g:ro8S  injustice  to  those  in  the  lower 
grades,  and  an  injury  to  the  whole  service.  To  the  suggestion  that 
8ome  of  these  officers  may  have  served  during  the  war,  and  that  it  would 
be  an  act  of  ingratitude  to  retire  them  before  the  fixed  age,  to  make 
room  for  younger  men,  it  may  be  replied  that  though  a  pension  roll  may 
be  a  just  provision  for  officers  whose  usefulness  has  passed  away,  the 
active  list  of  the  Navy  should  not  be  used  for  this  purpose.  That  list 
should  contain'  only  the  names  of  those  who  may  safely  be  sent  to  sea 
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to  perform  duties  falling  to  their  respective  grades;  and  unless  the 
service  recognizes  this  fact  and  acts  upon  it  there  is  danger  of  sweep- 
ing legislation  under  which  the  good  and  the  inefficient  will  alike  suffer. 

The  responsibility  for  delay  in  effecting  this  needed  reform  rests 
partly  with  the  Department  and  partly  with  the  service  itself.  Up 
to  a  recent  period  the  Department  had  taken  no  action  looking  to  a 
remedy  for  the  evil.  In  the  annual  report  of  last  year,  however,  a 
measure  was  proposed  which  it  was  believed  would  accomplish  the  de- 
sired result,  and  at  the  same  time  cause  the  least  possible  disturbance 
of  existing  interests.  The  proposed  plan  contemplated  the  selection 
from  the  whole  number  of  officers  iu  each  corps,  by  a  board  of  officers 
of  high  rank,  of  a  number  of  officers  equal  to  tliat  prescribed  for  that 
corps  by  the  act  of  August  5,  1882,  and  the  reteution  on  a  supernumer- 
ary list  of  the  officers  not  selected,  with  leaveof absence  pay,  and 
without  promotion,  subject  only  to  active  service  in  cases  of  special 
exigency.  A  bill  wa«  soon  aftcjr  introduced  in  the  Senate  covering  the 
recommendation  of  the  Department.  luterrogatories  were  addressed 
to  officers,  calling  for  a  full  expression  of  opinion  as  to  the  steps  neces- 
sary to  be  taken  to  bring  about  the  result,  but  the  replies,  of  which 
a  large  number  were  received,  contained  objections  to  every  proposi- 
tion, and  submitted  no  definite  plan  as  a  substitute. 

It  is  clear  that  the  movement  towards  reform,  if  it  is  to  have  any  vit^l- 
ity,  must  receive  a  stimulus  and  encouragement  in  the  service  itself. 
If  the  officers  do  not  put  forth  an  effort,  nobody  else  will.  It  is  to  be 
presumed  that  they  know  best  what  are  the  needs  of  their  own  body, 
and  it  is  for  them  to  consider  whether  the  service  shall  continue  to  be 
subject  to  reproach,  and  the  advancement  of  capable  men  be  retarded, 
through  an  excessive  conservatism,  which  looks  not  at  the  good  of  the 
whole  establishment,  but  at  securing  to  individuals,  the  unworthy  as 
well  as  the  worthy,  their  emoluments  and  positions. 

If  it  should  be  found  that  insuperable  objections  exist  to  the  measure 
proposed  last  year,  the  Department  presents  an  alternative,  with  an 
urgent  recommendation  that  it  shall  be  made  at  an  early  date  the  sub- 
ject of  Congressional  examination  and  a<;tion.  The  details  of  the  plan 
are  as  follows: 

1.  That  the  active  list  of  line  officers  of  the  Kavy,  in  addition  to  the 
present  admiral  and  vice-admiral,  whose  pay  and  rank  shall  continue  as 
heretofore,  shall  consist  of  six  vice-admirals,  having  the  pay  now 
allowed  by  law  to  rear-admirals,  and  ranking  with  major-generals ;  ten 
rear-admirals,  having  the  pay  now  allowed  by  law  to  commodores,  and 
ranking  with  brigadier-generals;  fifty  captains;  ninety  commanders; 
one  hundred  and  twenty-seven  lieutenant-commanders;  two  hundred 
and  ninety  lieutenants;  and  one  hundred  and  fifty  ensigns:  the  junior 
grade  of  lieutenant  being  abolished,  and  the  officers  now  in  that  grade 
being  commissioned  immediately  as  lieutenants,  but  with  the  pay  now 
allowed  to  junior  lieutenants,  until  their  arrival,  in  the  regular  course 
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of  adrancemeDt,  to  a  position  corresponding  to  the  foot  of  the  present 

list  of  lieutenants. 

2.  That  all  officers  be  retired  immediately  who  are  to  attain  the  age 
of  sixty-two  years  within  two  years  from  July  1,  1885,  the  commodores 
80  retired  to  have  the  rank  of  rear-admiral ;  and  that  the  officers  remain- 
ing on  the  list  be  appointed  in  the  order  of  their  seniority,  to  the  grades 
of  vice-admiral  and  rear-admiral,  snbject  to  the  usual  examination. 

3.  That  section  1445  of  the  Kevised  Statutes,  excluding  officers  of 
the  junior  grades  of  the  line  and  staff  corps  from  retirement  on  account 
of  age,  be  repealed. 

4.  That  whenever.a  vacancy  shall  occur  in  the  list  of  rear-admirals 
or  in  that  of  captains,  a  Board  shall  be  convened,  to  be  composed  of  not 
less  than  three  officers  of  flag  rank,  who  shall  designate,  in  the  case  of 
each  vacancy  in  the  rear-admirals'  list,  two  captains,  and  in  tlie  case  of 
every  fourth  vacancy  in  the  captains'  list,  ooe  commander,  to  be  retired ; 
and  that  the  captains  aud  commanders  so  designated  shall  be  placed  on 
the  retired  list  of  their  grade,  under  the  same  conditions  as  if  they  had 
been  retired  on  account  of  age;  and  thereafter  the  senior  captain  or  the 
senior  commander,  as  the  case  may  be,  shall  be  promoted,  subject  to  the 
nsnal  examination,  to  fill  the  vacancy  in  the  grade  above. 

As  an  additional  safeguard,  it  should  be  further  provided  that  no 
officer  should  be  reduced  in  rank  or  deprived  of  his  commission  by 
anything  contained  in  the  proposed  measure;  nor  should  it  affect  in  any 
way  existing  laws  in  regard  to  officers  who  may  have  received  the 
thanks  of  Congress. 

The  essential  featnres  of  the  above  plan  are  the  retirement  of  two  cap- 
tains for  every  captain  promoted,  and  one  commander  for  every  four 
commanders  promoted;  and  the  rearrangement  of  the  numbers  of 
officers  in  the  different  grades,  retaining  the  aggregate  fixed  by  the 
act  of  August  5, 1882.  It  is  believed,  as  the  result  of  careful  calcula- 
tion, that  such  a  measure  would  bring  about  a  continuous  and  regular 
flow  of  promotion,  and  at  the  same  time  relieve  from  active  service 
those  who,  from  advancing  age  or  from  other  causes,  are  unequal  to 
its  heavy  burdens  and  grave  responsibilities,  while  giving  them  a  com- 
fortable competence. 

The  incidental  provisions  of  the  above  plan,  which  might  be  adopted 
without  reference  to  the  main  question,  are  the  substitution  of  the 
grades  of  vice-admiral  and  rear-adminil  for  those  of  rear-admiral  and 
commodore,  respectively,  in  order  that  officers  in  command  of  the  squad- 
rons of  the  United  States  may  be  placed  on  a  footing  of  equality  with 
the  officers  in  command  of  foreign  squadrons,  without  in  any  way  alter- 
ing or  disturbing  their  relative  precedence  with  general  officers  of  the 
Army ;  and  the  extension  to  junior  officers  who  may  have  reached  the 
limits  of  age,  of  the  provisions  of  the  retiring  laws,  now  confined  to 
officers  above  the  grade  of  lieutenant-commander.  In  order  to  j>rovide 
for  the  immediate  adoption  of  the  plan,  it  is  further  recommended  that 
those  officers  who  have  but  two  years  more  to  serve  -be  reUted  a\)  o\i^^« 
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The  Department  renews  the  special  recommendations  made  in  its 
report  of  last  year  for  the  relief  of  lieatenants,  passed  assistant  engi- 
neei^,  and  mates ;  and  it  would  also  suggest  that  the  pay  of  ensigns  be 
made  more  nearly  equal  to  that  of  officers  of  the  lowest  grades  in  the 
other  corps. 

ADDITIONAL  EMPLOYMENT  FOR  NAVAL  OFFICERS. 

If  nothing  can  be  done  to  prevent  the  present  stagnation  in  the  lower 
grades  of  the  service,  it  is  at  least  possible  to  give  to  the  officers 
placed  under  such  heavy  disadvantages,  employment  and  responsibil- 
ities suited  to  their  age  and  experience.  In  earlier  reports  the  Depart- 
ment has  stated  at  length  its  views  upon  this  subject,  and  it  only  de- 
signs to  make  a  general  reference  to  them  at  the  present  time. 

REVENUE-MARINE   NAVT. 

It  has  been  pointed  out  that  at  the  time  when  Congress  deemed  it 
wise  to  reduce  the  number  of  officers  in  the  Navy,  presumably  because 
that  number  was  greater  than  their  occupations  demanded,  there  was 
in  the  employ  of  the  Government  a  subsidiary  navy,  with  its  separate 
corps  of  officers,  under  the  fiscal  department  of  the  executive,  perform- 
ing duties  at  once  military  and  nautical,  indistinguishable  in  all  their  es- 
^sential  requirements  from  those  of  the  Navy  proper ;  that  this  subsidiary 
organization,  known  as  the  Revenue-Marine  Service,  was  liable  in  time  of 
war  for  war  service,  while  in  time  of  peace  it  served  as  a  coast-guard ; 
that  it  had  its  separate  fleet  of  vessels,  its  guns,  its  military  drills,  its 
naval  school ;  and  that  the  two  navies  covered  so  nearly  the  same  field  of 
operations  that,  in  the  words  of  the  Treasury  official  through  whose  divi- 
sion the  management  of  the  Eevenue-Marine  was  conducted,  it  was 
^^  difficult  to  conceive  that  discrimination  could  be  made  by  the  law 
between  services  subjected  to  equally  hazardous  and  equally  impor- 
tant military  duties,  both  in  time  of  peace  and  in  time  of  war."  It 
was  proposed  to  strengthen  both  organizations,  the  Navy  proper  and 
the  subsidiary  navy,  by  uniting  them ;  securing  to  the  officers  now  in 
the  revenue  service  the  tenure  of  their  positions  and  their  emoluments 
by  every  safeguaitl;  bettering  their  condition  by  extending  to  them  the 
benefit  of  naval  laws,  which  they  had  sought  in  vain  to  acquire  for 
their  own  corps ;  and  opening  the  service,  as  vacancies  occurred  at  the 
foot  of  the  list,  to  the  present  junior  officers  of  the  Navy.  The  plan 
was  conceived  on  the  most  favorable  basis  for  the  existing  corps  of  Rev- 
enue Marine  officers,  and  it  is  a  singular  and  noteworthy  fact  that,  al- 
though the  officers  of  the  Navy  had  nothing  to  do  with  its  inception, 
and  in  formulating  it  only  acted  under  the  Department's  direction,  the 
fears  of  the  Revenue  Marine  Corps  were  so  aroused  by  misrepresenta- 
tions and  scandalous  charges  on  the  part  of  interested  individuals  that 
they  were  led,  with  some  exceptions,  to  regard  a  movement  in  the  com- 
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moD  interest  of  both  services  as  a  hostile  attack,  and  rejected  the  very 
propositions  which  their  free  jadgment  would  doubtless  have  eagerly 
welcomed. 

In  thus  frankly  alluding  to  the  causes  of  opposition  to  the  measure,  it 
is  not  the  purpose  of  the  Navy  Department  to  represent  that  it  was 
actuated  solely  or  chiefly  by  the  advantages  to  be  derived  from  the 
change  by  the  officers  of  the  Eevenue  Marine.  Such  considerations, 
although  important,  could  not  form  the  ground  of  action  on  the  part 
of  the  Secretary  of  the  Navy.  The  question  was  approached,  as  it 
properly  should  be  approached,  from  the  starting-point  of  naval  reform ; 
bat  in  pursuing  the  main  object  every  care  was  taken  to  avoid  infringing 
upon  vested  rights  or  disturbing  vested  interests. 

LIGHT-HOUSE  NAVY. 

A  second  subsidiary  fleet  is  maintained  in  the  public  service,  employ- 
ment in  which  should  also  be  open  to  naval  officers.  This  is  composed 
of  the  vessels  of  the  Light-House  Establishment,  numbering  twenty- three 
steamers,  suitable  in  time  of  war  for  auxiliary  use  in  the  Navy.  These 
vessels  are  now  officered  by  seafaring  men,  with  no  naval  organization 
or  training,  whose  maintenance  forms  a  large  item  in  thia  cost  of  our 
lighthouse  service.  It  is  estimated  that  the  sum  of  $100,000  per  annum 
would  be  saved  by  employing  naval  lieutenants,  ensigns,  and  engineers 
in  these  vessels,  while  the  duty  thus  imposed  upon  them  of  accurately 
placing  buoys  and  handling  small  steamers  on  the  coast  would  be  a 
direct  professional  benefit. 

COAST  SURVEY  NAVY. 

A  third  fleet,  that  of  the  Coast  and  Geodetic  Survey,  is  at  the  present 
time  intrusted  to  naval  officers.  Their  duties  include  not  only  the 
itavigation  of  the  vessels,  but  the  execution  of  all  the  hydrographic  and 
Apart  of  the  topographic  surveys  for  coast- charts,  as  well  as  the  pros- 
ecution of  scientific  investigations  of  the  bed  of  the  ocean.  In  perform- 
ing these  duties,  they  work  under  another  department,  being  withdrawn 
for  the  tiine  from  the  direction  and  control  pf  their  natural  head,  and 
placed  on  a  subsidiary  footing  elsewhere.  For  this  artificial  arrange- 
ment there  is  not  a  shadow  of  reason,  and  it  presents  grave  difficulties 
of  a  positive  kind.  In  the  first  place,  the  withdrawal  of  the  officers  of 
theNavy  from  the  direction  of  the  Navy  Department  isin  itself  prejudicial 
to  discipline,  and  a  constant  source  of  inconvenience.  Secondly,  there 
is  a  clear  injustice,  whatever  efforts  may  be  made  to  avoid  it  in  practice, 
ui  requiring  naval  officers  to  x)erform  naval  duties  under  another 
chief,  with  whose  office  they  can  never  be  identified,  and  giving  them 
^ork  to  do,  the  results  of  which  will  be  formulated  and  published  by 
other  hands,  whose  real  efforts  are  devoted^  to  a  work  remote  from 
n^aritime  affairs.  The  Coast  Survey,  by  its  gradual  development  into 
^office  for  geodetic  operations,  has  transferred  its  main  sphere  of  em- 
ployment to  the  interior  of  the  country,  and  the  observations  nece^^ttc^ 
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for  the  coast  charts  have  been  turned  over  to  the  naval  officers,  detailed 
for  daty  under  the  Superintendent,  who  still  retains  the  direction  of 
their  labors.  At  the  same  time  the  Navy  Department  is  maintaining  as 
a  necessary  part  of  its  organization  a  Hydrographic  Office,  which  per- 
forms exactly  the  same  work  upon  foreign  coasts  which  the  Coast  Sur- 
vey, through  the  assistance  of  naval  officers,  performs  upon  our  own. 
Every  reason  exists  for  a  reorganization  of  these  two  offices  in  such  a 
way  that  all  the  hydrographic  surveying  of  the  Government  shall  be 
performed  under  a  single  head,  and  that  the  direction  of  the  naval 
officers  who  do  the  actual  work  shall  proceed  from  the  Hydrographic 
Office  of  the  Navy  Department. 

It  is  believed  that  the  above  and  all  other  branches  of  Government 
service,  whose  duties  are  essentially  nautical,  demanding  the  same  ac- 
quirements and  the  same  experience  as  are  to  be  found  among  naval 
officers,  should  be  thrown  open  to  them,  and  that  the  direction  of  the 
services  should  be  intrusted  to  the  Navy  Department,  whereby  greater 
unity  of  purpose  and  consistency  of  action  would  be  secured.  The 
Navy  in  time  of  war  comprises  the  whole  maritime  force  of  the  Govern- 
ment, and  each  partial  nucleus  of  that  force  should  be  brought  perma- 
nently under  the  general  naval  administration,  instead  of  continuing 
as  a  foreign  growth  in  a  department  organized  for  a  totally  different 
purpose. 

It  is  with  a  deep  conviction  of  its  essential  truth,  only  strengthened  by 
added  experience  and  observation,  that  the  Department  now  takes  occa- 
sion to  repeat  the  fundamental  doctrine  upon  which  the  above  con- 
clusions rest — a  doctrine  first  enunciated  two  years  ago,  and  renewed 
in  the  report  of  last  >ear,  ^^that  the  officers  and  seamen  of  the  Xavy 
sJiould  be  employed  to  perform  all  the  work  of  the  National  Government 
vpon  or  in  direct  connection  with  the  oceanJ^^  Notwithstanding  the  op- 
position of  those  who,  suspecting  in  the  doctrine  an  impending  dan- 
ger to  themselves,  assailed  with  rancor  the  administration  of  the 
Department  and  the  motives  of  naval  officers,  and  endeavored  by  per- 
sonal assault  to  divert  attention  from  the  main  question, and  to  confuse 
the  broad  and  indisputable  principle  with  irrelevant  issues,  there  are 
unmistakable  signs  of  a  growing  sentiment  in  favor  of  the  proposition, 
and  of  its  application  to  the  organization  of  the  public  service  It  is 
believed  that  the  day  is  not  far  di^tau6  when  that  sentiment  will  make 
itself  heard  with  no  uncertain  voice,  and  will  demand  recognition.  That 
changes  so  considerable  and  so  far-reaching  should  be  accomplished  at 
once  is  not  to  be  expected;  but  the  ultimate  result,  although  delayed, 
is  inevitable,  and  it  is  a  source  of  satisfaction  to  the  Department  that 
the  way  to  accomplish  it  has  been  clearly  pointed  out. 

THE   COMMERCIAL  MARINE. 

The  close  connection  between  the  improvement  of  the  Navy  and  the 
development  of  a  flourishing  mercantile  marine  has  been  often  pointed 
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ontj  bat  has  hitherto  failed  so  to  fasten  itself  upon  public  opinion  as  to 
lead  to  any  direct  governmental  action.    Without  a  prosperous  carry- 
ing trade  on  the  ocean  in  ships  built  in  this  country,  it  is  impossible  to 
reach  a  high  degree  of  naval  efficiency.    The  ger^n  of  a  maritime  force 
inay  exist,  but  it  must  remain  undeveloped  while  there  is  n#  commercial 
fleet  and  ne  maritime  population  upon  which  to  draw  as  a  naval  reserve. 
Can  it  be  supposed  that  in  the  event  of  war  fifty  vessels  of  all  sizes 
and  8,000  men  will  fight  our  naval  battles,  transport  our  troops,  main- 
tain blockades,  and  cut  off  the  enemy's  commerce?    Yet  almost  within 
such  narrow  limits  are  we  now  confined  by  the  deplorable  condition  of 
our  commercial  marine. 

In  order  to  make  our  merchant  fleet  commensurate  with  our  trade, 
our  coast-line,  and  the  number  and  wealth  of  our  commercial  cities,  it 
18  necessary  to  have  not  only  river  steamboats  and  lake  craft,  not  only 
a  few  stray  sailing  vessels  and  coasting  steamers,  but  great  lines  of  ocean 
steamships  of  high  speed  and  large  capacity,  forming  regular  perma- 
nent communication  with  Europe,  with  South  America,  with  Asia,  with 
Australia,  carrying  our  flag  to  the  most  distant  lands,  and  saving  to 
onr  people  the  vast  profits,  now  grasped  by  other  hands,  in  carrying 
our  imports  and  exports  across  the  sea. 

Observation  and  experience  show  that  there  is  one  way  and  only  one 
to  accomplish  this  result,  through  direct  encouragement  given  by  the 
Government  to  those  who  are  willing  to  undertake  such  enterprises. 
Whether  in  the  form  of  bounties  upon  construction,  or  of  payment  for 
carrying  the  mails,  or  both,  such  aid  must  be  tendered  by  the  Govern- 
ment before  American  capitalists  can  be  induced  to  embark  in  the  busi- 
ness. Each  method  has  its  special  advocates,  and  each  has  been  suc- 
cessfully tried  abroad.  Until  one  or  the  other  is  adopted  by  the  United 
States,  our  maritime  development  will  be  arrested,  and  our  Navy  will 
suffer  and  decline. 

A  recent  enactment  has  repealed  the  laws  requiring  all  American 
vessels  arbitrarily  to  carry  the  foreign  mails.  This  salutary  measure 
sbould  now  be  supplemented  by  a  provision  that  contracts  for  carrying 
such  mails  in  American  lines  of  steamers  over  all  the  principal  ocean 
highways  should  be  let  for  terms  of  years  to  the  lowest  bidder,  adequate 
compensation  therefor  to  be  paid  by  the  Government  upon  the  same 
principle  as  that  adopted  in  establishing  our  great  national  post-routes 
on  the  land. 

Not  until  by  such  peaceful  methods  we  restore  our  commercial  power 
and  cover  not  only  our  own  territory,  but  the  ocean,  with  the  proofs 
of  our  resources,  our  enterprise,  and  our  skill,  shall  we  become,  i  n  fact 
as  well  as  in  name,  the  equal  of  the  other  great  nations  of  the  world. 

.     WILLIAM  E.  CHANDLER. 

Secretary  of  the  Navy. 
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APPENDIX. 


Ho.  1.— ESTIMATES,  SECBETAEY'S  OITICE,  ETC. 

EsHmatea  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1886, 

by  the  Navy  Department. 


Detailed  object  of  expenditure,  and  explanatione. 


SALARIZ8,  OFFICK  OF  TUB  SBCRBTABT  OF  THB  NATT. 

SecreUry.  July  7, 1884 

Chief  clerk  (same  act) 

Dliibnreing  clerk  (same  act) 

Five  clerks  of  cbiss  four  (same  act) 

One  clerk  of  class  four,  in  charice  of  files  and  records  (submitted) 

Three  clerks  of  class  three,  July  7,1884 

One  stenographer  (same  act) 

One  stenojsrapher  (same  act) 

Two  clerks  of  class  two  (same  act) 

Six  clerksof  cla«s  one  (same  act) 

Submitted,  that  one  of  the  clerks  of  class  one  may  be  made  a  clerk  of  class 

two  (submitted) * 

Pour  clerks,  at  $1,000  each,  July  7,  1884 

One  telegraph  operator  (same  act) 

One  carpenter  (same  act) 

Two  messengers  (same  act) 

Three  aasistant  messengers  (same  act) 

<^e  measenger  boy  (same  act) 

One  m^senger  boy  (same  act) 

Three  laborers  (same  act) 

One  clerk  of  class  two  (for  Inspection  Board,  same  act) 

One  laborer  (for  Inspection  Board,  same  act) 

One  olerk  of  class  two  (for  Examining  and  Retiring  Board,  same  act, ) 

One  laborer  (for  Examining  and  Retiring  Board,  submitted) 

One  clerk  of  class  one  (in  care  of  library,  July  7, 1884) 

C>ne  assistant  messenger  (in  care  of  library,  same  act) 


CONTDIOBIfT  BXPBNSBS,  NAVT  DBPARTMBIfT. 

For  aiationery,  furniture,  newspapers,  plans,  drawings,  drawing  materials, 
fteigtt,  expressage,  postage,  and  other  absolutely  necessary  expenses  of 
the^ary  Department  anaits  various  bureaus  and  offices,  «fuly  7,  1884  . . . 


PRIirTINO  AKD  BIXDINO. 

Printing  and  binding  for  the  Navy  Departmeat,  to  be  executed  under  the 
directtonof  the  Public  Printer 


Estimated  amount 
which  will  be  re- 

auired  for  each 
etalled  object  of 
expenditure. 

Amount  appropri- 
ated for  tne  cur- 
rent fiscal  year, 
ending  June  30, 
1885. 

$8,000 

2,500 

2,250 

9,000 

1,800 

4.800 

1,600 

1,400 

2,800 

7,200 

200 

4,000 

1,000 

1,000 

1,680 

2,160 

420 

240 

1,980 

1,400 

600 

1,400 

660 

1,200 

720 

60.070 



157. 41i 

13.500 


13,500 


75,000 


11. 


63,000 


51 


52 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year^  ^c. — Continned. 


Detailed  objects  of  expenditure,  and  explanations. 


CONTINGENT  EXPENSES. 

For  rent  and  furniture  of  buildinss  and  offices  not  in  navy-yards :  expenses 
of  courts-martial  and  courts  of  inquiry,  boards  of  investigation,  exam- 
ining boards,  witb  clerks  and  witnesses  fees,  and  traveling  expenses  and 
costs;  stationery  and  recording;  expenses  of  purchasing  paymasters' 
ofiBces  at  tb«  various  cities,  including  clerks,  furniture,  fael,  stationery, 
and  incidental  expenses ;  newspapers  and  advertising;  foreign  postage  : 
telegraphing,  foreign  and  domestic;  telephones;  copying;  care  of 
library ;  mail  and  express  wagons,  and  livery  and  express  feea;  costs  of 
suits ;  commissions,  warrants,  diplomas,  ana  discharges ;  relief  of  ves- 
sels in  distress,  and  pilotage ;  recovery  of  valuables  from  shipwrecks ; 
?|uarantine  expenses ;  care  and  transportation  of  the  dead  ;  reports,  pro- 
essional  investigation ;  cost  of  special  instruction,  and  information  from 
abroad,  and  the  collection  and  classification  thereof;  and  all  other  emer- 
gencies and  extraordinary  expenses,  arising  at  home  or  abroad,  but  im- 
possible to  be  anticipated  or  classified,  exclusive  of  pers(mal  services  in 
the  Navy  Department  or  any  of  its  subonlinate  bureaus  or  offices  at 
Washington,  District  of  Columbia 


FAT,  MISCELLANBOUB. 

For  two  secretaries,  one  to  the  Admiral  and  one  to  the  Vice- Admiral; 
clerks  to  paymasters,  clerks  at  inspections,  navy-yards  and  stations,  and 
extra  pay  to  men  enlisted  under  honorable  discharge;  commission  and 
interest,  transportation  of  funds,  exchanee.  mileage  to  officers  while 
traveling  under  the  orders  of  the  United  States,  ana  for  actual  personal 
expenses  of  officers  while  traveling  abroad  under  orders,  and  for  travel- 
ing expenses  of  apothecaries,  yeomen,  and  civilian  employes;  and  for 
actual  and  necessary  traveling  expenses  of  naval  cadets  wnile  proceeding 
from  their  homes  to  the  Navul  Academy  for  examination  and  appoint- 
ment as  cadets,  and  for  payment  of  any'sucli  officers  as  may  be  in  serv- 
ice, either  apon  the  active  or  retired  list,  during  the  year  ending  June 
thirtieth,  eighteen  hundred  and  eighty-six,  in  excess  of  the  numuers  of 
each  class  provided  for  in  this  act,  and  for  any  increase  of  pay  arising 
from  different  duty,  as  the  needs  of  the  service  may  require 
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REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


EttimaU  of  the  amount  required  to  pay  the  retired  officers  of  the  United  States  Navy  f 

fiscal  year  ending  June  30,  1886. 


Grade 


Riiar-adrairalB 

Do 

Do 

Comnjodorea 

Do 

Do 

Captains 

Do 

Do 

Do 

Do 

Do 

Commandera 

Do 

Do 

,      Do 

Do 

Lieutonant-commaDders 

Do 

Do 

Do 

Do 

Do 

Do 

Lieutenants 

Do 

Do 

Lieatenacts  (junior  grade) 

Do 

Do 

Eniiigns 

Do ... 

Do 

Do 

Medical  directors 

Do 

Do 

Do 

Medical  inspectors 

Do .'. 

Surgeons 

Do 

Passed  assistant  surgeons.. 

Do 

Assistant  surgeons 

Do 

Do 

Pay  directors 

Do 

Pay  inspector 

Do 

Paymaster 

Do.  

Do 

Do 

Passed  assistant  paymaster 

Do 

Assistant  paymaster 

Chief  engineers 

Do 

Do 

Do, 

Passed  assistant  engineers . 

Do 

Do 

Do 

Do 

Assistant  engineers 

Do..... 

Do 

Do 

Do 

Do 

Chaplains 

Proressors  of  mathematics  . 

Do 

Do 

Naval  constructor 


43 

3 

2 
10 

3 

4 

3 

1 

2 

1 

1 

5 

1 

1 

1 

2 
12 

2 

1 

2 

2 

I 

1 
17 

2 

1 

n 

1 
3 
4 
2 
1 
1 
2 

14 
4 
1 
2- 
1 
6 
1 
5 
1 
4 
1 
1 
3 
7 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
5 
7 
1 

15 
5 
2 
1 
1 

13 
7 
2 
1 
1 
1 
8 
3 
2 
1 
1 


$4,500 

3,750 

3,  375 

3,750 

3,375 

2,625 

3.375 

2,075 

2, 250 

1,950 

1,150 

9U0 

2,625 

2,250 

1,750 

1,400 

900 

2,250 

2,100 

1,  950 

1,500 

T.lOO 

1,000 

700 

1,950 

1,200 

900 

1,500 

1.350 

900 

1,050 

600 

500 

SOO 

3.750 

3.300 

3.150 

2,400 

3,300 

1,300 

2,100 

1,650 

1.650 

1,100 

1,425 

950 

850 

3,750 

3,300 

3.300 

2,200 

2,025 

2,400 

2,100 

1,400 

1,650 

1,500 

1,425 

3,760 

3.300 

2,625 

1,200 

1,650 

1,575 

1,100 

850 

480 

1,425 

1, 275  j 

950  ! 

850 

600 

500 

2,100 

2,625 

2.025 

1,800 

3,750 
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Matimate  of  the  amount  required  to  pay  the  retired  officersj  ^c. — Continued. 


Grade. 


Do 

BoftUwains 

Do 

Do 

Do 

Gonnert  


C*rpent«re 

Sailinaken 

Do 

Petty  officPT«,  seamen,  ordinary  seamen,  &o. 
Seven  hoDdred  and  fifty  boys 


Num- 
ber. 


2 
1 

14 
1 
1 
1 

16 

10 

10 

1 


Pay  per 
annum. 


$2,625 

2,250 

1,350 

1,050 

900 

600 

1,350 

1,350 

1,350 

600 


Total. 


.  $5,250 

2.250 

18,900 

1,050 

900 

600 

21,600 

13,500 

13,500 

600 

2, 400,  000 

100,000 


RECAPITULATION. 

807  ofBoera  on  sea  duty $1,891,600 

719  otHcers  on  other  duty 1 1,671,900 

239  officers  on  waiting  orders 409,500 

1,565  3,473,000 

3«  oflBcers  on  retired  list 797,880 

97  DATal  cadets  not  at  Academy 85, 400 

199  Qsval  cadets  at  Academy 99,500 

Petty  officers,  Ac 2,500,000 


Total  amount  required 6,956,780 


No.  2.— REPORT  OF  THE  ADMIRAL  OF  THE  NAVY. 


Washington,  D.  C,  November  12,  1884. 

Sir:  There  is  a  general  impression  throughout  the  country  that  srfc 
very  large  amount  of  money  (over  four  hundred  millions  of  dollars) 
has  been  spent  on  the  Navy  since  the  war,  without  anything  to  she 
for  it.  This  impression  has  hindered  the  advance  of  the  Navy;  foi 
whenever  an  attempt  has  been  made  to  provide  appropriations  for  thL 
branch  of  the  service,  misinformed  persons  have  taken  the  opportunit 
to  bring  forward  this  stupendous  amount  to  show  that  the  Navy  D^*  - 
pai  tment  has  been  reckless  in  its  expenditures.  This  idea  has  bee 
taken  up  by  repeaters  and  echoed  far  and  wide  over  the  country,  s 
that  now  millions  of  people  are  convinced  that  the  Navy  Departmen 
has  wasted  this  immense  sum  of  monev. 

It  must  be  remembered  that  after  the  war,  and  up  to  1869,  a  larg* 
sum  of  money  was  drawn  from  the  Treasury  to  pay  war  debts,  as  wel  ■> 
as  to  provide  for  the  maintenance  of  the  Navy.  It  was  not  until  186^^ 
that  the  Navy  settled  down  to  run  on  a  reasonable  annual  appropria — 
tion  for  its  maintenance.  Up  to  that  time  bills  were  continually  comin 
in  for  tlie  construction  of  large  ironclads  and  heavy  ships  of  war,  o 
great  speed,  which  had  been  built  with  the  idea  that  we  should  be  pre- 
pared for  a  meeting  with  foreign  foes  (we  having  been  seriously  iiB^ 
danger  of  it  several  times  during  the  civil  war).  AH  the  contractors^ 
for  these  vessels  were  not  paid  until  the  year  1869-'70,  and  it  .was  not> 
until  after  this  date  that  the  Navy  was  carried  on  with  the  ordinary^ 
appropriations. 

The  NaVy  can  not  be  said  to  have  been  conducted  on  the  footing' 
of  a  peace  establishment  prior  to  1869.  This  will  appear  by  a  reference 
to  the  appropriations  from  1865  to  1869.  During  this  time,  bills  to  the> 
amount  of  $190,000,000  in  round  numbers  had  to  be  paid  for  work  con- 
tracted for  during  the  height  of  the  war,  when  the  Union  was  struggling 
for  its  existence  against  intestine  foes  and  preparing  to  resist  those 
foreigners  who  seemed  disposed  to  meddle  in  our  affairs.  I  see  on  look- 
ing over  the  accounts  that  $80,000,000  was  refunded  into  the  Treasury, 
most  of  which  was  deposited  after  the  year  1869,  although  appropriated 
previously. 

Taking  all  things  into  consideration,  including  the  fact  that  the  war 
debt  was  not  settled  until  this  time,  it  seems  to  me  that  186D  is  the  year 
with  which  criticisms  should  commence,  if  there  has  been  anything  in 
naval  expenditure  deserving  criticism. 

When  it  is  considered  that  all  the  naval  appropriations  since  1369 
were  simply  for  the  maintenance  of  the  Navy  (with  the  exception  of 
$5,000,000  for  new  cruisers),  the  amount  expended  will  be  found  to  be 
nothing  more  than  reasonable.  What  ships  we  had  at  the  end  of  the 
war  were  mostly  wooden  vessels,  which  every  year  required  more  re- 
pairs as  their  lives  were  coming  to  an  end.  Those  of  them  which  still 
exist  may  be  placed  in  the  same  catalogue  with  decrepit  old  men  tot- 
tering toward  their  graves. 

60 
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Since  1869  the  average  annual  expenditure  has  been  about  $17,000,000, 
sbowu  as  follows: 

Amount  appropriated $258, 704, 067 

For  increase  of  the  Navy 4, 907, 454 

For  maintenance  of  the  Navy 253, 796, 613 

This  sum  divided  by  15  gives  about  $17,000,000  a  year. 

In  this  connection  it  must  be  explained  to  the  uninitiated  that  the 
money  for  maintenance  of  the  Navy  is  not  for  the  building  of  new  ves- 
sels, bat  for  the  pay  of  officers  and  men,  and  for  repairs,  supplies,  &c. 

Compare  our  expenditure  with  that  of  any  other  navy  of  impor- 
tance, and  it  will  be  proved  that  we  have  kept  within  reasonable  bounds  j 
and  yet  half  the  people  in  the  country  are  convinced  that  naval  ap- 
propriations are  recklessly  expended ;  they  being  content  to  take  the 
wonl  of  any  one  who  makes  a  statement  for  the  purpose  of  keeping  back 
the  Navy. 

The  following  is  a  statement  of  the  exj^enditures  for  our  Navv  since 
1869 : 

1^9 §20,081,285  00,  1879 $13,343,317  79 

l!?^i> 18,985,165  11  I  1880 12,916,639  45 

1881 14,450,789  86 

1882 13,936,294  96 

1883 13,918,833  78 


Ifffl 19,265,240  52 

\m.  .: 17,694,(W5  76 

ia73.. 19,552,272  16 

1H74  (including  new  crois- 

ewj 26,254,155  82 

^^') 18,825,526  97 

1»*6 17,937,354  72 

1^577 14,074,113  27 

18^B 17,468,392  65 


258,704,067  82 
For  new  ships 4, 907, 454  00 


Total  for  uiainten- 

auce  of  the  Navy .  253, 796, 613  82 

To  the  above  amounts,  which  are  the  expenditures  taken  from  the 
annnal  reports  of  the  Secretaries  of  the  Navy,  there  should  be  added 
the  unpaid  bills  outstanding  at  the  end  of  each  year. 

These  bills  do  not  appear  in  the  reports  of  the  Secretaries  of  the 
^avy  from  year  to  year,  and  although  they  amount  to  a  large  sum  in  the 
^egrejjate,  they  will  not  swell  the  expenditures  to  within  seventy  mill- 
ions of  the  amount  w^hich  it  was  asserted  had  been  spent  on  the  Navy 
since  1869. 

List  of  vessels  buiU  since  1869,  with  cost  of  each. 

Trenton $1,319,715 

Adams 

Essex !!!.i[/.r/..'*/..y..!J!! .!!!.,..........  .i!. ...!!! ..!... '.'. 

Enterprise 

Alliance 

Alert .'........."..".. 

^"ron ..V!. ! -J*!! J^!! '"!!"!' J'!^!! !!!!.!!'!! *!!!!!!!!!** !J"1"*!!!! 

Ranger .. 

J°^repid'"if^/'/"J/"'^V*"/"!"^'f^^f""//^^^^/*'""J^^ 

Alarni 

4,907,454 

.  The  accompanying  tabulated  form  (marked  A)  will  show  the  expend- 
itures in  foreign  navies  and  our  own,  both  for  maintenance  and  the  con- 
struitiou  of  new  ships.  This  exhibit  will  prove  much  in  favor  of  our 
iwval  establishment,  and  will  go  far  to  put  a  stop  to  the  cry  that  waste- 
ftl  extravagance  has  been  shown  in  the  administration  of  its  financial 
affairs.  It  will  also  show  the  necessity  of  our  doing  something  towards 
huikling  a  navy,  if  \te  wish  to  keep  pace  with  the  spirit  of  the  age  and 
hold  ourselves  ready  to  maintain  the  respect  of  foreign  nations.  No 
argument  is  needed  to  prove  the  necessity  of  a  navy  for  this  country. 
Any  one  who  is  supposed  to  be  a  statesman  must  be  very  obtv\^^\l\3L^ 
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ignores  that  necessity.  The  assertion  that  we  want  "  a  small  but  effecfcsp^, 
ive  navy"  does  not  cover  our  case.  No  small  navy  can  be  an  efficien  ^ 
one,  if  we  consider  the  needs  of  our  country.  It  must  be  large  enongi 
to  command  the  respect  of  the  greatest  naval  power.  It  need  not  Ik 
as  large  as  the  naval  forces  of  European  states,  but  could  be  made  el 
cient  and  useful  by  our  taking  care  to  adopt  no  designs  in  ships  or  gar^  ^ 
that  are  not  superior  to  those  of  any  navy  afloat.  Up  to  185(),or  ther^3- 
abouts,  our  policy  was  to  build  better  vessels  than  were  built  in  any  pamrfc 
of  the  world,  and  thus  for  some  years  we  maintained  a  small  but  ver-^ 
effective  navy. 

All  the  powers  of  Europe  have  been  engaged  for  the  last  twenty  yea«*fi 
in  increasing  their  navies,  while  we  have  been  indifferently  looking  o»3f 
not  even  taking  the  trouble  to  profit  by  their  successes  or  failures  i  w 
modern  ship-building. 

It  cannot  be  denied  that  the  European  naval  powers  have  during  tbl« 
time  built  some  grand  ships,  the  large  majority  of  which  are  still  very 
efficient  vessels  of  war.  A  few  of  the  largest  of  them  have,  howeve:!''? 
befen  shown  to  be  unequal  to  modern  requirements,  and  their  types  ar*5 
considered  as  out  of  date. 

Within  the  last  three  years  ships  of  war  have  been  produced  by  th^ 
workshops  of  England  which  in  my  opinion  take  the  lead  both  t'oT' 
cruising  and  fighting,  and  seem  to  me  to  furnish  good  models  for  oiiS* 
imitation. 

I  will  only  mention  the  Esmeralda,  a  ship  of  3,000  tons,  built  in  Eug"- 
land  for  the  Chilian  navy.  She  is  the  most  perfect  ship  of  her  class 
ever  built  (excepting  her  want  of  sail-power),  and  deserves  to  be  care- 
fully considered  when  making  plans  for  new  ships  in  our  Navy.  As  faf 
as  I  can  judge,  I  think  she  will  prove  to  be  a  more  formidable  vessel 
than  either  the  Boston  or  Atlanta,  and  from  the  reports  of  her  speeA 
(18.28  knots  over  a  measured  distance  of  11  knots,  with  all  her  coal  and 
stores  on  board)  she  shows  herself  to  be  unsurpassed  as  a  cruising  com- 
merce destroyer. 

There  is  no  reason  why  we  cannot  build  a  ship  of  5,000  tons,  on  th© 
lines  and  plans  of  the  Esmeralda,  that  will  give  a  speed  of  19  knots  aa 
hour',  which  would  quite  equal  the  speed  of  any  merchant  ship  afloat^ 

While  we  are  building  cruisers  we  must  not  forget  our  defenseless 
coasts — defenseless  in  ships,  guns,  and  forts.     In  my  last  report  I  sub- 
mitted plans  of  a  class  of  gunboats  which  would  prove  very  serviceable 
on  our  coasts.    We  have  still  to  construct  the  proper  vessel  to  ensure  cer- 
tain destruction  to  those  who  desire  to  enter  our  i)orts  against  our  wishes. 

The  plans  that  I  lay  before  you  are  for  a  vessel  of  about  950  tons  dis- 
placement— 210  feet  between  perpendiculars,  28  feet  beam,  and  11  feet 
draught  of  water.  She  will  have  3,500  horse-power — two  propellers 
and  a  revolving  rudder,  which  will  enable  her  to  steer  as  well  going 
astern  as  going  ahead.  She  will  carry  152  tons  of  coal,  and  will  steam 
for  fourteen  days  at  the  rate  of  10  knots.  Her  full  speed  will  be  not 
less  than  17  knots  per  hour.  She  will  carry  seven  tons  of  stores,  or  six 
weeks'  provisions — officers  and  crew,  all  told,  sixty-five.  Vertical  armor 
on  bows  of  3inch  steel — curved  shield  decks  fore  and  aft  of  2»J-inch 
steel — extendiug  three  feet  below  the  water-line.  She  will  have  steam- 
pumps  that  will  discharge  five  tons  of  water  per  minute,  besides  aux- 
iliary pumps.  Her  battery  will  consist  of  one  lO-inch  breech-loailing 
rifled  gun  to  fire  from  a  casemate  protected  by  3-inch  steel  armor,  so 
arranged  as  to  fire  ahead,  on  broadside,  or  well  on  the  quarter;  two 
breech-loading  6-inch  rifled  guns  aft,  thai  will  have  all-round  tiro,  and 
six  Hotchkiss  revolving  caunou  of  2J  iitclies  diameter.  This  is  a 
heavier  battery  than  is  carried  by  any  other  vessel  of  this  class. 
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The  above  is  simply  an  outline  of  this  proposed  gunboat.  When  she 
is  completed  she  will  be  a  mateh  for  anything  in  our  Navy,  and  will 
have  speed  enough  to  escape  from  a  superior  foe.  When  I  first  made 
an  estimate  for  this  vessel  (unarmored  and  with  engines  of  only  1,200 
horse  power),  I  thought  that  the  hull  and  engines  might  be  built  for 
about  $250,000,  but  the  hidl  and  engines  as  now  proposed  will  cost  at 
least  $350,000.  I  do  not  know  what  the  battery  will  cost.  That  will 
be  au  extra  matter. 

I  request  that  the  abovie  amount  be  asked  for  to  insure  a  perfect  ves- 
sel. It  is  not  a  large  sum  for  so  formidable  a  gunboat,  ram,  and  torpedo 
vessel,  in  all  of  which  qualities  she  will  excel.  To  build  this  gunboat 
will  take  about  the  same  time  as  was  taken  up  in  building  the  Dolphin. 
When  finished  she  will  be  invulnerable  against  the  ordinary  rifled  gun, 
wheu  she  is  fighting  bow  on.  She  will  run  astern  quite  as  fast  as  any 
onlinary  cruiser  will  go  ahead.  This  is  the  cheapest  plan  on  which  a 
powerful  vessel  can  be  built,  and,  in  my  mind,  it  is  an  important  step 
to  take  towards  the  immediate  and  temporary  protection  of  our  de- 
fenseless coast. 

Comparatively  little  has  Veen  done  in  this  country  towards  building 
torpedo-boats.  We  have  only  one,  the  Alarm,  and  she  is  uncompleted. 
Although  this  vessel  will  make  a  very  formidable  gunboat  when  she  is 
protected  by  steel  armor  (according  to  my  original  design),  she  is  not 
fast  enough  to  answer  eflBciently  as  a  torpedo-boat.  She  snould  have 
anew  engine  which  would  insure  her  a  speed  of  14  knots.  I  recom- 
mend that  she  be  completed  and  placed  in  condition  for  oflfensive  warfar^. 

All  other  nations  but  our  own  are  paying  great  attention  to  the  build- 
ing of  torpedo-boats.  France,  Eussia,  and  England  have  about  a  hun- 
dred each  as  coast  defenders ;  and  now  England,  in  view  of  what  is 
considered  the  insufficient  number  of  her  ships  of  war,  proposes  to  make 
a  special  appropriation  of  $60,000,000  for  her  navy,  and  also  to  build 
250  more  torpedo  vessels  for  cruising  and  home  defense.  She  will  prob- 
ably complete  the  whole  number  of  them  while  we  dre  considering  the 
project  of  building  three  or  four.  Our  case  seems  to  be  a  desperate 
one,  and  we  should  extricate  ourselves  from  this  deplorable  condition 
as  soon  as  possible.  It  is  well  enough  for  some  persons  to  say  that  we 
<io  not  need  a  large  Navy,  but,  in  my  opinion,  if  war  should  break  out, 
tliese  very  people  would  be  the  first  to  cry  out  against  the  Government 
for  not  providing  adequate  defenses. 

I  submit  what  I  think  the  Government  ought  to  do  in  the  next  two 
years :  • 

(1)  Complete  the  unfinished  monitors  and  arm  them  with  heavy  rifled 
S^DS,  making  them  rams  as  far  as  their  models  will  ailmit. 

(2)  Appropriate  monev  for  all  the  vessels  that  were  proposed  to  Con- 
gress last  winter. 

(3)  Build  as  a  commencement  four  of  the  heaviest  monitors  of  great 
endurance  and  speed,  each  to  carry  four  16-inch  rifles  in  turrets. 

W  Build  twenty  torpedo-boats  of  not  less  than  100  tons  each,  with  a 
speed  of  20  knots.' 

(5)  One  cruising  iron-clad  of  not  less  than  4,000  tons. 

(^)  Have  all  our  ships  of  over  1,250  tons  supplied  with  torpedo-boats, 
fitted  with  noiseless  condensing  engines,  so  that  they  cannot  be  heard 
when  approaching  an  enemy.     (The  ships'  launches  which  are  now 

n^  torpedo-boats  in  our  Navy  are  perfectly  useless  for  this  purpose.) 

This  would  be  a  beginning  in  the  right  direction,  and  if  continued  for 
a  few  years  we  might  hope  once  more  to  have  a  respectable  Navy. 

1  beg  leave  to  send  you  a  report  of  what  has  been  done  by  the  Board 
of  Inspection,  and  also  to  suggestthat  the  recommendations  o?  I\i^\i0^\^ 
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with  regard  to  the  monitors,  now  in  the  James  River,  be  consid< 
They  are  evidently  useless  in  their  present  condition,  and  are  becor 
more  so  every  day.  Theydo  not  form  an  important  part  of  our  n 
force,  but  might  in  time  of  war  be  turned  to  fair  account  as  harboi 
fenders  in  conjunction  with  forts. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

DAVID  D.  PORTER, 
Admiral  United  States  Nat 
Hon.  William  E.  Chandler, 

Secretary  of  the  Navy. 


A. 


Tabulafed  form  showing  the  expenditures  of  foreign  nations  for  the  maintenance  of 
nanea  during  the  last  fifteen  years,  as  well  as  the  amounts  expended  for  the  constructii 
new  ships  ttince  lS6o ;  also  a  statement  of  the  expenditures  by  the  UnitM  Staten  fo\ 
same  purposes  during  the  same  periods  of  time. 


Coniitries. 


isssisr'fsr  fj^'.r'"' 


of  the  Xary, 

1869-84. 


England $805,946,430  00 

FrAnce 630,000.000  00 

RiiHsia 345,000,000  00 

Italy 142,500,000  00 

Sweden 

Gerraanv J 144,000,000  00 

United  {States I    253,796,613  82 


$91, 0( 
121, 0( 
83.  K 
38.  W 
14, 8( 
26,91 
4,9( 


Navy  Department, 
Board  of  Inspection  and  Survey, 

Washingtonj  November  7, 188 

Sir:  I  have  the  honor  to  submit  the  following  report  of  inspect 
since  November  19, 1883: 

Vessels  in  commission  inspected  for  general  efficiency. 


Name. 


Date  of  inspection. 


Shenandoah 


Novenibor  20,  21,  and 
22.  1883. 

Michigan December  4,  1883 

Swatara Deceujber  11.  1883 

Franklin i  December  13.  1883  .... 

Marion i  December  14.  1883  ... 

Mahopac , 

Canonicns 

i^JfJtiiii;::::::"::::::::::::;;:::::::::::::::::  i ,  -^^^^^^y  3. 

CatflkiU 

Ajax J  I 

Galena , Febmarv  22,  1884 

Ossipee ' I  March  20  and  21, 1884. 

Pensacola ,  May  15,  1884 

Alliance I  June  20,  1884 

Richmond i  Anpiist  28,  1884 

Brooklyn i  October  15,  1884 


1884 


Bemarks. 


RECEIVING  6HIPB. 


Wabauh  .... 
Vermont. . . . 
Saint  Lonis. 
Wyandotte  . 
Franklin.... 


Julf  1,  1884. 
July  2,  1884. 
July  3,  1884. 
July  7,  1884. 
July  8,  1884. 


By  line  officers  of  1 
End  of  cruise. 
Do. 


REPORT  OP  THE  SECRETARY  OP  THE  NAVY. 


65 


Feasela  examined  under  section  2,   act  of  August  5,  1882,  reported  as  unfit  for  further 

servicst  and  recommended  to  he  sold. 


\ 


Name. 


Date  of 
examina- 
tion. 


1884. 

Colondo :  Jan.   16 

^iaR«» I  Jan-   30 

Florida Jan.   31 

Tifionderoga I  Feb.     1 

Supply '  Feb.     2 

^wnee i  Feb.     6 

Oregon April  2 

HAMaehoaetts I  April  1 

PeDDiylTania ;  April  2 

Colouua  and  Jara I  April  3 

Plymoath ,  Jiine  30 


Kemarks. 


Appraised  Talae,  $34,700. 

Appraised  valae,  $24,200. 

Appraised  value,  $-'S2,700. 

Appraised  valoe,  $25,000. 

Appraised  value,  $800  (sold  to  M.  H.  Gregor  for  $1,301). 

Appraised  value,  $5,200  (sold  to  M.  U.  Gregor  for$6,011). 

Recommended  to  be  broken  up ;  second  ume. 

Do. 

Do. 

Do. 

Do. 


Vawls  examined  under  section  2,  act  of  August  5, 1882,  and  recommended  for  repairs. 


Name. 


Bicbmond : 

Brooklyn 

Tallapoosa , _ 

(^teliation  and  Dale I  Mar.  22 


Date  of 
examina- 
tion. 


Remarks. 


1884. 

May  29 

Aug.  29 

Oct       " 

Nov. 


15 


Fit  for  further  service. 
Do. 
Do. 
Do. 
Examined  as  to  their  fittings  and  repairs.    These  veS' 
sels  were  recommended  to  be  retained  as  practice 
ships  only.    January  28,  1883. 


Special  attention  is  asked  to  the  report  of  the  Board  of  Inspection 
and  Survey',  dated  Jannary  4,  1884,  on  the  condition  of  the  monitors 
Mahopac,  Canonicus,  Lehigh,  Manhattan,  Catskill,  and  Ajax,  now  at 
Citj  Point,  Va.    The  hulls  and  engines  of  these  vessels  are  in  fair  con- 
ditiou,  but  requiring  repairs ;  the  boilers  of  all  except  the  Lehigh  and 
Catskill  are  old  and  unreliable.    Before  any  of  them  could  be  placed  in 
active  service  it  would  be  necessary  to  dock  them,  overhaul  their  steer- 
ing gear,  and  test  their  boilers.     It  is  doubtful  if  the  boilers  of  any  of 
them  except  the  Lehigh  and  Catskill  could  be  relied  upon  at  all.    Thus 
four  out  of  the  six  vessels  constituting  a  very  important  portion  of  our 
defensive  naval  force  are  not  in  condition  to  move  with  their  own  steam^ 
and  it  is  not  believed  that  they  can  be  put  in  condition  for  even  tempo- 
rary active  service  until  they  shall  be  supplied  with  new  boilers. 

If  the  country  depends  upon  monitors  as  important  elements  in  the 
defense  of  its  harbors  and  cities,  it  would  seem  to  be  a  matter  of  vital 
importance  that  they  be  kept  in  condition  to  meet  any  emergency. 
I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

J.  C.  P.  DB  KBAFFT, 
Commodorej  President  Board  of  Inspection  and  Survey » 

Admiral  D.  D.  Poetee, 

United  States  Navy, 
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United  States  Naval,  Academy, 

Annapolis,  Md.,  Jun^  7,  1884- 

SiB  :  The  Board  for  the  visitation  of  the  Uuited  States  Naval  AcacI- 
emy  in  1884  has  the  honor  of  submitiuj;  this  report: 

The  following  gentlemen  were  members  of  the  Board :  Bear- Admiral 
li.  W.  Shufeldt,  U.  S.  N. ;  Hon.  Eobert  O.  Schenck,  Washington,  r>. 
<3. ;  Hon.  George  H.  Pendleton,  United  States  Senate;  Hon.  Angus  Cam- 
eron, United  States  Senate ;  Hon.  S.  S.  Cox,  House  of  Kepresentatives ; 
Hon.  Nathan  Goflf,  jr.,  House  of  Bepresentatives ;  Hon.  John  H.  Evius, 
House  of  Bepresentatives  ;  Hon.  Dorman  B.  Eaton,  New  York,  N.  Y- ; 
Hon.  Stephen  M.  Allen,  Boston,  Mass.;  Prof.  Edward  S.  Joyiies,  Oo- 
lumbia,  S.  C;  Mr.  Erwin  S.  Jewett,  Kansas;  Mr.  William  H.  UphaiDt 
Wisconsin. 

Several  of  them  met  at  Annapolis  on  the  30th  of  May,  but,  no  quorum 
being  present,  an  organization  was  not  made  until  the  next  day,  when 
the  Board  was  organized  by  the  election  of  officers  and  committees  »» 
follows : 

President,  Bear-Admiral  B.  W.  Shufeldt. 

Vice-Presideniy  Hon.  Bobert  C.  Schenck. 

STANDING  COMMITTEES. 

1.  Conditions  of  admission  and  dismissal  at  the  Academy. — Hon.  Dor- 
man  B.  Eaton,  Senator  George  H.  Pendleton,  Hon.  B.  C.  Schenck,  Prof^ 
E.  S.  Joynes,  Mr.  E.  S.  Jewett. 

2.  SuJijects  of  study  and  standard  of  scholarship.— Prof.  E.  S.  Joynes^ 
Hon.  J.  H.  Evins,  Hon.  N.  Goflf,  jr..  Senator  A.  Cameron. 

3.  Grounds^  buildings,  and  sanitary  condition. — Hon.  S.  M.  Allen, 
Mr.  E.  S.  Jewett,  Mr.  W.  H.  Upham. 

4.  Seamanship,  ordnance,  and  navigation. — Bear- Admiral  B.  W.  Shn- 
feldt,  Hon.  S.  S.  Cox,  Hon.  N.  Goff,  jr. 

5.  Discipline,  drill,  practical  exercise,  administration,  and  police. — Hod. 
B.  0.  Schenck,  Senator  George  H.  Pendleton,  Mr.  W.  H.  Upham. 

6.  Steam,  mathematics,  physics,  and  meclianics. — ^IMr.  W.  H.  Upham, 
Hon.  S.  M.  Allen,  Mr.  E.  S.  Jewett. 

7.  English  Studies,  modern  languages,  and  drawing. — Senator  A.  Cam- 
eron, Prof.  E.  S.  Joynes,  Hon.  J.  H.  Evins. 

8.  Finance  and  library. — Hon.  N.  Goft',  jr.,  Mr.  E.  S.  Jewett. 

9.  Fitial  report  and  selsction  of  orator  to  address  the  cadets  on  Friday, 
June  6. — Senator  George  H.  Pendleton,  Hon.  Dorman  B.  Eaton,  Bear- 
Admiral  B.  W.  Shufeldt. 

The  committees,  after  having  during  several  days  made  careful  ob- 
servation and  inquiries  concerning  the  matters  respectively  assigned  to 
them,  separately  reported  in  writing  to  tlie  Board ;  and  the  Board, 
after  considering  these  papers,  gave  general  directions  for  the  prepara- 
tion of  its  report  by  the  committee  last  named. 
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I. — Conditions  of  admission  and  dismissal. 

1.  There  is  an  antecedent  difficulty  which  complicates  all  inquiries 
relative  to  the  true  conditions  of  admission  to  the  Academy.  It  springs 
from  the  uncertainty,  in  a  legal  sense,  as  to  the  position  of  the  cadet 
himself.  By  admission  to  the  Academy  is  the  cadet  admitted  to  the 
Navy!  Does  he  become  subject  to  the  Navy  Regulations,  and  is  he 
made  liable  to  courts-martial  f 

The  Board  was  surprised  to  find  doubts  among  those  well  informed 
OD  these  points,  and  a  practice  apparently  based  upon  a  construction 
given  to  the  law  wiiich  seems  to  answer  those  questions  in  the  negative. 
The  Board  does  not  feel  called  upon  to  express  any  opinion  as  to 
whether  that  construction  of  the  law  could  be  maintained  in  the  civU 
courts. 

The  Naval  Academy  had  its  origin,  not  in  any  law  of  Congress,  but 
in  the  patriotic  action  of  several  Secretaries  of  the  Navy,  and  mainly  in 
that  of  Mr.  Bancroft,  aided  by  various  naval  officers  who  were  anxious 
to  improve  the  education  of  the  officers  of  the  Navy.  The  direct  object 
of  the  Academy  was  to  educate  midshipmen  then  being  inadequately 
instructed  at  various  places. 

These  midshipmen  were  a  part  of  the  Navy  (Eev.  Stat.,  section  1362). 
The  Academy  was  at  length  recognized  by  statute,  and  its  students 
were  styled  cadet-midshipmen  (Kev.  Stat.,  sections  1511  and  1513),  and 
cadet  engineers  were  provided  for.  The  patronage  of  the  selection  of 
cadet-midshipmen  was  in  1862  divided  among  the  Members  and  Dele- 
gates of  the  House  of  Representatives,  except  that  the  President  was 
to  fill  eleven  cadetships.  Subsequently  the  act  of  August  5, 1882,  put 
an  end  to  the  appointment  of  cadet- midshipmen  and  cadet-engineers, 
and  provided  for  the  appointment  of  naval  cadets,  without  defining  their 
relation  to  the  Navy,  to  the  Navy  Kegulations,  or  to  naval  courts-martial. 
These  naval  cadets  are  the  students  at  the  Naval  Academy,  the  condi- 
tions of  whose  admission  thereto  are  to  be  considered.  Their  legal  status 
is  certainly  anomalous,  and  the  laws  relating  to  them  do  not  bear  evi- 
dence of  careful  consideration. 

On  entering  the  Academy  these  cadets  take  an  oath  which  contains 
this  language: 

Ii  *  *  *  having  been  appointed  a  naval  cadet,  do  hereby  engage  that  I  wiU 
•erve  tii  the  Kavy  of  the  United  States  eight  years,  unlens  sooner  discharged  j  •  •  » 
*D<i  1  do  solemnly  swear  *  *  •  that  I  will  obey  the  legal  orders  of  my  superior 
oflBcers  and  the  rules  and  articles  governing  the  Navy  of  the  United  States. 

Four  of  these  eight  years  are  to  be  passed  at  the  Academy,  the  next 
two  years  on  a  cruise  which  follows  graduation,  and  the  last  two  in  sea 
service  as  of&cers  in  the  ordinary  course  of  such  service,  under  the  title 
of  Eu8ign. 

The  Board  has  not  learned  that  there  is  any  formal  entrance  to  the 
^avy,  unless  it  be  the  taking  of  this  oath  and  the  entering  of  the 
Academy.  Yet  it  does  not  appear  that  a  naval  cadet,  while  at  the 
Academy,  is  regarded  as  a  part  of  the  Navy.  He  has  taken  an  oath 
to  Bopport  the  articles  governing  and  to  serve  in  the  Navy;  neverthe- 
less he  is  not  regarded  as  in  it,  or  as  entitled  to  or  as  subject  to  the 
courts-martial  for  which  these  articles  provide,  and  which  are  understood 
^  apply  to  him  on  the  cruise.  On  the  contrary.  Congress  thought  it 
n^ful  to  enact  a  special  provision,  in  June,  1874,  for  making  the  offense 
of "  haziy g  ^  subject  to  courts-martial.  The  Board  thinks  that,  by  reason 
of  certain  of  its  provisions,  this  statute  should  remain,  even  if  it  be 
beld  that  the  court-martial  system  has  all  the  time  embraced  uav^V 
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cadets  as  beiug  actually  a  part  of  the  ISTavy.  They  are  regarded  as  in 
the  Kavy,  and  for  that  reason  are  Hubjected  to  coarts-martial,  while  on 
the  last  two  years'  cruise. 

The  Board  also  thinks  that  both  legal  analogies  and  the  interests  of 
justice  and  discipline  at  the  Academy  require  that  these  naval  cadets, 
like  the  former  midshipmen  whom  they  have  succeeded,  should  while 
there  be  regarded  as  a  part  of  the  Navy,  and  be  subject  to  courts-mar- 
tial in  a  form  best  adapted  to  the  circumstances  of  the  school,  and  this 
is  the  view  of  the  most  experienced  naval  officers  whom  the  Board  has 
been  able  to  consult.  3uch  tribunals  comld  compel  the  disclosure  of 
facts  in  cases  where  their  concealment  causes  distrust  and  screens  the 
guilty. 

It  is  worthy  of  notice  here  that  the  cadets  in  the  Military  Academy 
at  West  Point  are  by  law  declared  to  be  a  part  of  the  Army,  and  as  a 
consequence  are  subject  to  courts-martial,  which  the  Superintendent  ie 
authorized  to  convene.  (Eev.  Stat.,  sections  1094, 13L7, 1325,  and  1326.' 
There  appears  to  be  no  reason  but  the  neglect  of  Congress  why  pro 
visions  which  have  been  found  so  beneficial  at  one  Ac^emy  have  no 
been  extended  to  the  other,  where  they  are  as  appropriate  and  as  muol 
needed.  Such  a  rule  has  beem  applied  to  cadet-engineers  at  the  Na\^a 
Academy.     (liev.  Stat.,  section  1525.) 

2.  The  Board  ascertained  that  by  the  existing  system,  under  whiol 
nearly  all  the  patronage  of  cadet  selection  lor  Annapolis  is  enjoyed  1>J 
members  of  Congress,  those  cadits  who  have  been  sent  away  for  fraiii 
and  other  moral  delinquencies  are  sometimes  returned  and  are  again  wd- 
mitted  to  the  Academy,  there  being  no  legal  authority  for  preventing  it. 
There  is  now  at  the  Academy,  as  the  Board  has  reason  to  believe,  a 
cadet,  sent  back  there  by  a  member  of  Congress,  who  was  once  dis- 
charged for  fraud  at  the  examinations.  This  is  an  abuse  the  effects  of 
which  cannot  fail  to  be  highly  injurious. 

The  law  provides  that  in  case  any  candidate  fails  to  show  the  proper 
mental  and  physical  qualifications  upon  the  examinations,  he  shall  not 
be  examined  again  for  that  class,  and  that  in  case,  upon  any 'examina- 
tion during  the  course  of  studies,  any  cadet  is  found  deficient,  he  shall 
not  be  allowed  to  remain  at  the  Academy  "without  the  recommenda- 
tion of  the  Academic  Board*''  But  it  does  not  appear  that  the  Aca- 
demic Board  or  the  Superintendent  has  any  power  to  keep  out  an  apph- 
cant  or  to  do  anything  effective  for  terminating  his  stay  at  the  Academy, 
or  even  for  bringing  him  to  trial,  however  clear  the  proof  of  bad  con- 
duct, and  though  that  bad  conduct  be  of  the  grossest  character,  unless 
it  be  hazing.  Courts- martial  would  remedy  a  part  of  this  evil.  But 
the  Board  thinks  that  no  person  whose  connection  with  the  Academy 
has  been  severed  in  consequence  of  misconduct  should  be  again  ad- 
mitted to  it  except  with  the  approval  of  the  Academic  Board. 

The  law  applicable  to  the  Military  Academy  contains  a  provision 
which  is  nearly  the  equivalent  of  this  recommendation.  No  cadet  there 
reported  deficient  in  either  conduct  or  studies,  and  recommended  for 
discharge,  can  be  returned  or  reappointed,  unless  upon  the  recom- 
mendation of  the  Academic  Board,  before  his  class  shall  have  left  the 
Academy.     (Kev.  Stat.,  section  1325.) 

The  Board  of  Visitors  can  see  no  other  reasons  than  the  greater  diffi- 
culties under  which  the  Naval  Academy  has  struggled,  and  the  failure 
of  Congress  to  provide  adequate  laws  tor  its  protection,  why  its  Aca- 
demic Board  has  not  secured  as  ample  authority  as  the  Academic  Board 
at  the  Military  Academy  for  protecting  itself  from  the  presence  and 
vicious  example  of  those  whose  conduct  is  under  condemnation. 
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3.  The  Board  of  Visitors  thinks  it  would  be  a  great  improvement  to 

bave  the  selections  for  the  Academ^^  made  a  year  before  the  time  of 

intended  admission,  and  that  the  candidates  should  be  examined  so 

seasonably  as  to  be  ready  to  enter  the  Academy  on  the  1st  of  June,  or, 

at  latest,  during  the  first  ten  days  of  the  month. 

We  have  seen  that,  with  the  exception  of  the  ten  cadet^hips  at  large 
and  the  one  for  the  District  of  Columbia,  all  the  places  in  the  Academy 
are  filled  by  the  nominees  of  Members  and  Delegates  in  Congress — one 
from  each  Territory  and  each  Congressional  district.  The  statute  fur- 
ther provides  that  the  Secretary  of  the  Navy  is  to  fill  the  places  which 
Members  and  Delegates  do  not  take  the  trouble  to  fill  in  season.  Taking 
the  statute  and  the  legal  opinions  as  to  its  construction  together,  it 
seems  to  be  coutempla&d  that  the  Members  and  Delegates  should  fill 
their  cadetships  between  March  5  and  July  1,  and  that  on  their  failure 
to  do  80  the  Secretary  should  have  the  time  from  July  1  to  September 
22  to  fill  those  left  empty  after  July  1.  The  great  disparity  between 
theDombers  at  the  school  and  the  numbers  entitled  to  be  there,  shown 
in  the  figures  below,  give  emphasis  to  the  manifest  defects  of  such  a 
system. 

The  duty  of  making  such  selections  being  wholly  foreign  to  the  func- 
tious  of  a  legislator,  it  is  very  natural  for  him  to  forget  or  neglect  to  do 
it  seasonably.  Duripg  the  period  for  his  selection  the  Congressman  is 
engaged  in  exacting  duties  at  Washington.  In  many  cases  conflicting 
importunities  for  the  place  make  a  choice  very  disagreeable. 

The  Secretary  cannot  know  that  there  will  be  a  vacancy  for  him  to 
fill  until  after  July  1,  when  he  may  be  away  on  his  vacation.  Some  of 
those  selected  decline,  and  not  a  few  of  them,  as  the  tables  show,  fail  to 
pass  the  examinations  for  admission. 

If  the  selections  were  to  be  made  a  year  beforehand,  there  would  be 
time  to  remedy  neglects  and  fill  the  places  of  those  who  decline  or  are 
rejected.  Besides,  young  men,  knowing  they  were  to  go  to  the  Academy, 
would  give  attention  to  the  appropriate  studies  and  enter  it  better  quali- 
fied. This  would  do  something  toward  relieving  the  pressure  of  studies 
upon  the  time  of  cadets,  which  this  report  will  notice. 

The  law  applicable  to  the  Military  Academy,  apparently  recognizing 
these  reasons,  requires  the  appointment  of  its  cadets  to  be  made  a  year 
beforehand.     (Rev.  Stat.,  section  1317.) 

But  there  are  other  reasons,  which  do  not  apply  to  that  Academy, 
^hy  the  same  provision  should  be  extended  to  the  Kaval  Academy. 
Instruction  for  command  at  sea  should  be  not  only  scientific  but  in  a 
^rge  measure  practiced  in  the  handling  of  ships  and  in  all  the  exigen- 
<5i€8  of  sea-life.  Some  persons  are  by  nature  unable  to  endure  that  life. 
Without  experiment  the  young  man  from  the  country  cannot  know  that 
he  is  not  thus  incapacitated.  Without  going  upon  the  water  and  get- 
ting a  view  of  the  vastness  of  the  ocean,  having  a  part  in  the  working 
o^  ships  and  the  preparations  for  fogs,  icebergs,  and  storms,  such  cadets 
would  enter  upon  their  studies  with  a  feeble  conception  of  the  practical 
value  of  much  which  they  are  called  upon  to  learn. 

To  meet  such  needs  a  cruise  at  sea  is  provided  for  the  new  cadets, 
which  begins  early  in  June  and  continues  until  about  the  end  of  August. 
On  this  cruise  many  of  the  cadets  of  the  older  classes  are  joined  with 
the  new-comers,  and  all  work  the  ship  together.  Besides  the  valuable 
information  gained,  friendships  and  associations  are  formed  on  these 
preliminary  cruises  which  greatly  influence  the  whole  life  of  the  cadet 
at  the  Academy.  Perhaps  no  two  months  of  the  whole  course  of  the 
<5adet  leaves  deeper  marks  upon  him  or  are  of  greater  value  to  him.    li 
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he  cannot  stand  sea-life,  he  leaves  the  Academy  on  his  retnm. 
hardly  need  be  said,  therefore,  that  those  who  enter  the  Academy  aft 
this  cruise  is  over  begin  the  course  of  studies  under  a  serious  disadva 
tage,  not  merely  in  point  of  information,  but  in  forming  friendshi] 
and  relations  with  members  of  their  own  class  and  other  classes.  Am 
beyond  this,  their  lack  of  what  others  have  learned  tends  to  delay  tl 
studies  of  the  course  and  the  advance  of  the  class. 

4.  In  view  of.  such  considerations,  the  Board  was  sorry  to  find  th; 
year  by  year,  with  few  exceptions,  much  the  larger  proportion  of  tl 
cadets  do  not  enter  the  Academy  until  September  or  October,  when  tl 
cruise  is  over,  though  such  results  may  be  no  matter  of  surprise  und' 
the  present  method  of  selecting  cadets. 

In  1883,  94  came  for  admission  in  June  and  117  in  September;  : 
1882,  44  came  in  June  and  71  in  September;  in  1879,  2  came  in  Jui 
and  54  in  September ;  in  1876,  85  came  in  June  and  103  in  Septembe 
The  evil  is  not  of  recent  origin.  In  1870,  51  came  in  June  and  102  : 
September ;  in  1874,  74  came  in  June  and  106  in  September. 

In  the  case  of  rejections  on  the  September  examinations,  the  vacai 
cies  must  remain  unfilled  or  the  admission  of  the  cadets  must  be  mac 
later.  And  how  numerous  these  rejections  are  by  reason  of  physici 
and  mental  irncompetency  may  be  inferred  from  these  facts :  Of  tl 
117  who  came  in  September,  1883,  only  61  were  found  qualified;  < 
the  71  who  came  in  September,  1882,  only  39  were  found  qualified;  < 
the  54  who  came  in  September,  1879,  only  35  were  found  qualified;  < 
the  103  who  came  in  September,  1876,  only  48  were  found  qualified. 

These  rejections,  in  the  opinion  of  the  Board,  are  in  no  degree  to  I 
attributed  to  a  standard  of  admission  which  is  too  high.  A  conside 
able  part  of  the  rejections  are  due  to  physical  incompetency.  In  Jun 
1881,  7  out  of  16  rejections,  and  in  June,  1882,  l&out  of  21  rejectioi 
were  for  physical  incompetency  alone. 

The  literary  standard  is  of  the  most  elementary  character,  not  goii 
beyond  the  ordinary  teaching  of  the  common  schools  of  the  counti 
and  the  public  interest  will  not  allow  it  to  be  in  any  degree  lowered. 

5,  It  naturally  occurred  to  members  of  the  Board  to  consider  wheth 
the  present  system  of  selections  for  the  Academy  is  resi>ou8ible  for 
many  incompetent  persons  being  sent  for  examination,  and  wheth 
the  examinations  cannot  be  brought  nearer  the  homes  of  the  people, 
as  to  save  apjilicants  sure  to  be  rejected  the  time  and  expense  requir 
for  traveling  long  distances  to  the  Academy  in  order  to  be  examine 

These  points  calling  for  facts  not  at  hand,  and  requiring  additioi 
sessions  which  the  Board  was  not  able  to  hold,  it  was  arranged  tb 
they  might  be  treated  in  a  special  report,  by  such  members  as  might 
able  to  consider  them. 

II. — Subjects  of  study  and  standard  of  scholabship. 

Studies  of  regular  course, — The  subjects  of  study  and  the  hours  \ 
signed  to  each,  &c.  are  found  tabulated  on  page  6L'  of  the  Naval  Act 
emy  Register  for  188;5-'84,  and  are  more  fully  explained  on  the  pre« 
ing  pages.  It  is  difficult  to  see  how  the  studies  proper  to  such  an  ing 
tution  could  be  better  selected,  better  arranged,  or  more  compactly  co 
prehended  within  the  limit  of  time  possible  in  the  present  course 
four  years. 

ThiB  studies  of  the  two  first  years  are  mainly  fundamental ;  those 
the  two  last  years  are  mainly  technical  and  applied,  or  profession 
It  is  to  be  regretted  that  a  larger  time  cannot  be  allowed  to  the  mc 
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important  subjects  of  general  training;  but  at  present  this  could  not  be 
I  done  without  the  sacrifice  of  those  technical  studies  which  are  essential 
to  the  naval  profession.  The  only  solution  of  the  difficulty  would  be 
either  to  raise  the  standard  of  admission  or  else  to  extend  the  time  of 
general  or  preparatory  study.  The  first,  if  it  were  desirable,  is  prob- 
ably impracticable  in  the  present  condition  of  education  in  this  country. 
The  second  alternative  suggests  the  question  whether,  the  standards  of 
admission  remaining  substantially  the  same  as  now,  it  would  be  practi- 
cable to  add  another  year  for  general  study ;  that  is,  to  make  the  Naval 
Academy  course  five  instead  of  four  years.  The  Board  thinks  that  such 
an  arrangement,  if  practicable,  would  obviate  many  of  the  difficulties 
now  attendant  upon  insufficient  preparation,  and  would  give  opportunity 
for  more  thorough  general  training,  as  well  as  for  an  easier  and  more 
flexible  arrangement  of  time  and  of  subjects  throughout  the  entire 
course.  This  question  is  too  difficult  to  be  dealt  with  in  its  details  by 
the  Board,  but  we  deem  it  of  sufficient  importance  to  demand  attention. 
The  Board  therefore  suggests  that  the  Secretary  of  the  Navy  require  a 
report  to  l>e  made  by  the  Superintendent  to  the  next  meeting  of  the 
Board  of  Visitors,  setting  forth  what  advantages  and  disadvantages, 
if  any,  would  accrue  from  the  extension  of  the  Naval  Academy  course 
from  four  to  five  years,  what  changes  would  thereby  be  made  necessary 
or  practicable  in  organization,  in  instructors,  or  in  the  course  of  study, 
and  what  would  be  the  additional  expense  to  the  Government;  and  giv- 
ing an  OQtline  of  the  course  as  so  modified  in  all  departments,  and  ^d- 
ing  any  further  suggestions  deemed  proper  for  consideration.  - 

Special^  advanced^  and  postgraduate  studies. — ^The  Board  would  em- 
phasize the  importance  of  greater  opportunity  for  the  development  of 
special,  advanced,  or  elective  studies  in  the  later  years  of  the  course. 
The  prescribed  subjects  give  a  full  average  of  work  for  the  average 
student.     Yet  there  are  other  cadets  who,  by  superior  industry  or 
capacity,  can  command  time  for  special  work,  whether  in  the  line  of 
their  special  talents  or  in  subjects  necessarily  excluded  from  the  regu- 
lar course,  or  allowed  only  limited  time  therein.     As,  for  example,  in 
the  higher  departments  of  applied  mathematics,  physics,  &c.,  on  the 
.one  hand,  or  in  the  German  language,  which  has  become  almost  the 
vernacular  of  advanced  science,  on  the  other.    Herein  might  be  laid 
the  foundation  of  the  highest  attainments  in  scholarship,  or  of  special 
distinction  in  technical  and  professional  science  in  lines  directly  relat- 
ing to  naval  services.    The  enlargement  of  the  course  would  give  room 
for  special  work  in  these  various  directions,  such  as  is  now  possible 
only  in  exceptional  cases,  from  want  of  time  and  opportunity  on  the 
part  of  both  students  and  instructors.    It  should  be  added  that  the 
Superintendent  and  heads  of  departments  now  offer  every  possible  en- 
coaragement  for  special  studies  of  this  kind,  and  that,  so  far  as  known, 
they  concur  in  the  view  that  larger  opportunity  should,  if  possible,  be 
wcnred  in  this  direction.    The  establishment  of  such  special  courses 
^<>ald  lead^  by  natural  growth,  to  the  gradual  development  of  post- 
graduate courses,  for  the  pursuit  on  the  part  of  chosen  graduates  of 
the  highest  departments  of  science  appropriate  to  the  naval  service. 
This  Academy  should  be  content  with  nothing  less  than  the  highest 
r^nlt^  within  its  own  sphere  of  training.    There  should  be  no  advan- 
tages offered  anywhere  which  this  school  should  not  aspire  to  furnish 
to  its  own  graduates.    Such  development  can  only  be  the  work  of  time, 
but  the  beginning  should  be  made  as  soon  as  possible.    The  first  step 
thereto  would  be  the  relief  of  the  crowded  condition  of  the  regular 
course,  thus  giving  scope  for  such  under-graduate  special  studies  aa 
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may  be  hereafter  expanded  into  established  advanced  or  post-gradnatie 
courses. 

The  force  of  this  remark  applies  equally  to  instructors  and  students. 
A  careful  investigation  has  satisfied  the  Board  that  the  instructors  io 
this  Academy  are  doing  now  the  utmost  amount  of  teaching  that  is 
compatible  with  personal  efficiency. 

The  admirable  system  of  teaching  classes  in  small  sections — never  ex- 
ceeding twelve  and  generally  averaging  from  six  to  eight — so  advanta- 
geous to  students,imposes  a  heavy  burden  upon  instractors,the  weight  and 
the  value  of  which  can  hardly  be  appreciated  without  reflection.  Such  en- 
largement of  the  course,' even  without  increasing  the  number  of  instruct- 
ors, would  render  possible  a  more  flexible  distribution  of  labor,  and 
therewith  increased  efficiency  of  instruction  within  the  regular  course, 
in  addition  to  the  needed  opportunity  for  special  or  advanced  instrac- 
tion  in  the  several  departments.  In  aid  of  such  results  the  Board  sug- 
gests that  the  Secretary  of  the  ISTavy  call  upon  the  Superintendent  to 
report  such  recommendations  as  he  may  deem  proper  for  the  further 
development  of  special  or  elective  advanced  courses  in  the  later  years 
of  the  regular  course,  looking  also  to  the  development  of  post-graduate 
courses  hereafter  for  special  study  at  this  institution  of  the  highest  de- 
partments of  naval  science. 

Standard  of  scholarship. — On  this  subject  the  Board  has  made  special 
investigation,  with  free  access  to  the  records  of  the  Academy  and  to 
other  various  sources  of  information.  In  the  judgment  of  the  Board,  bo 
change  is  desirable  in  the  present  standard  of  scholarship,  whether  for 
admission  or  for  subsequent  graduation. 

A  numerical  standard  is  purely  nominal,  and  at  best  only  approsi- 
mate.  The  chief  practical  question  is  as  to  its  administration  and  ap' 
plication.  A  careful  inspection  has  satisfied  the  Board  that  the  stand- 
ards of  this  school  are  interpreted  and  applied  with  the  utmost  intelli' 
gence  and  liberality.  Nothing  more  is  required  than  is  fairly  necessary 
to  the  efficiency  of  the  public  service.  Every  reasonable  indulgence  i^ 
allowed,  every  proper  opportunity  is  offered  to  make  good  deficiencies 
within  reasonable  limits,  and  every  possible  encouragement  is  offered, 
to  the  cadet  from  the  beginning  to  the  end  of  the  course. 

The  records  are  kept  with  the  utmost  fullness,  precision,  and  impaf' 
tiality,  and  the  standard  of  scholarship,  as  well  as  of  merit  and  demerit 
in  conduct  grades,  are  applied  with  discretion  and  leniency.  EverJ^ 
student  gets  the  fullest  credit  for  attainment  and  for  conduct,  and  it  i^ 
difficult  to  see  what  better  system  could  be  devised,  or  how  any  systei**^ 
could  be  bettor  administered.  , 

The  standard  of  scholarship  for  entrance  and  for  graduation  as  no^" 
established  and  administered  at  the  Kaval  Academy  is  deserving  of  tb^^ 
commendation  of  the  Board  of  Visitors. 

III. — Buildings,  grounds,  and  sanitaey  condition. 

The  buildings  were  all  examined,  and  the  Board  takes  pleasure  in 
stating  that  it  finds  that  everything  practicable  has  been  done  during 
the  year  to  render  the  premises  healthy  and  comfortable.  The  condi- 
tion of  the  buildings  was  clean  and  orderly.  Trees  have  been  planted^ 
the  grounds  have  been  graded  and  turfed,  and  roads  and  pavements 
have  been  made,  and  they  have  a  very  attractive  appearance. 

The  sanitary  conditions  and  general  character  and  requirements  havo 
been  considered.  Particular  reference  is  made  to  the  reports  of  the 
Boards  of  Examiners  for  the  years  of  1882  and  1883  for  a  more  perfect 
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knowledge  of  the  real  condition  of  what  then  existed  and  what  has 
ffl'nce  been  done  on  the  grounds  of  the  Academy. 

The  Board  thinks  it  important  that  all  the  j^rounds  now  owned  by  the 
Government,  as  appurtenant  to  the  Naval  Academy,  including  the  site 
of  the  hospital  and  cemetery,  should  be  kept  intact,  and  that  no  part 
of  them  should  ever  be  sold,  but  that  some  additions  should  be  made 
by  purchase  or  condemnation.  There  should  be  new  and  additional 
quarters  provided  for  the  cadets.  Quai:ters  should  be  provided  within 
the  grounds  for  officers  now  living  on  the  outside. 

Grounds. — ^(>ne  of  the  most  beautiful  and  practically  useful  parts  of 
the  Academy  grounds,  and  now  the  most  healthy,  has  been  reclaimed 
from  the  shore  of  the  river,  having  been  filled  by  d.6bris  taken  from  the 
I      higher  lands  of  the  Academy. 

[  There  is  a  small  tongue  of  land  owned  by  private  individuals  which 
[  divides  the  grounds  of  the  Academy  on  the  shore.  It  has  become  an 
j  unsightly  nuisance.  This  insignificant  piece  of  land  is  in  the  way  of 
I  all  general  improvement  in  a  connected  and  practical  plan  of  reform 
which  should  be  established  for  future  sanitary  purposes.  This  piece 
of  private  property  is  taxed  for  about  $11,000,  and  should  be  at  once 
purchased  or  taken  possession  of  for  the  use  of  the  Academy. 

Hospital  farm, — A  Government  hospital  farm,  which  also  includes 
the  cemetery,  connected  by  a  bridge  across  the  branch  of  the  Severn 
with  the  Academy  grounds,  will  soon  be  considered  an  indispensable 
breathing  ground  of  this  institution,  for  which  it  is  i)re-eminently  fitted, 
as  well  as  for  other  practical  uses.  These  grounds  should  by  all  means 
be  retained  by  the  Government.  The  hospital  buildings  now  upon  the 
premises,  but  not  in  present  use,  if  ever  removed,  should  be  carefully 
taken  down  and  the  material  used  for  additional  buildings  for  the 
Academy. 

Quarters.— The  quarters  for  cadets  at  present  seem  totally  inad- 
^uate,  and  are  so  unfortunately  situated  as  to  render  a  proper  plan 
of  general  improvement  in  the  future  very  difficult  of  execution.  The 
Board  therefore  recommends  a  new  building  for  such  quarters,  in  a 
more  healthy  spot,  adequate  in  size  for  future  needs.  Accommodations 
for  four  hundred  cadets  will  be  necessary. 

The  Board  recommends  that  a  new  kitchen  and  mess-room  be  erected, 
eutirejy  disconnected  from  other  buildings.  There  should  be  fire- 
scapes  attached  to  the  present  quarters  of  the  cadets. 

Considerable  injustice  and  inconvenience  arise  from  insufficient  ac- 
commodations in  the  officers'  quarters.  Part  of  them  are  in  the  grounds 
of  the  Academy  and  part  outside.  This  deficiency  not  only  does  pecu- 
Jiiary  injustice  to  some  of  the  officers,  but  is  exceedingly  inconvenient 
and  injurious  to  proper  discipline.  In  case  new  quarters  should  be 
inade  for  cadets,  the  building  now  occupied  by  them  could  be  re- 
niodeled  for  additional  quarters  for  officers. 

.  Superintendent's  house, — ^The  unnecessary  delay  for  the  past  two  years 
"^finishing  the  house  of  the  Superintendent  has  worked  great  incon- 
y^uience;  and  as  the  means  have  alread3^t)een  appropriated  for  finish- 
ing the  building,  the  Board  recommends  that  orders  be  at  once  given 
">r  its  proper  completion. 

Unitary  condition. — The  officers  of  the  Academy  have  given  great 
attention  to  sanitary  affairs,  and  are  remedying  all  difficulties  as  fast 
?*  possible.  Considering  the  age  of  the  buildings  and  their  old-fash- 
ioned appliances,  which  were  never  of  the  first  class,  the  sanitary  con- 
^'^tion  of  the  Academy  is  remarkably  good.  There  is  little  to  complain 
^^  iiot  chargeable  to  the  carelessness  of  the  students  themselves, 
through  whose  neglect  offensive  conditions  are  sometimes  Ae\e\o\)^QL 
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from  which  they  suffer.  It  is  proper  to  state  that  the  professors  are 
well  informed  as  t(»  all  ipodern  methods  of  sanitary  reform,  and  are  try- 
ing vigilantly  to  carry  them  out.  A  perfect  sanitary  condition,  bow- 
ever,  cannot  be  obtained  until  grounds,  buildings,  and  uses  can  be 
practically  united  in  a  perfect  general  system. 

IV. — Seamanship,  ordnance,  and  NAViaATiON. 

It  has  been  gratifying  to  observe  that  the  present  Superintendent 
has  given  a  merited  prominence  to  these  important  branches  of  the 
naval  profession.  The  cadets  are  taught  to  become  practical  oarsmen, 
and  an  exhibition  of  their  skill  was  quite  creditable.  It  is  not  many 
years  since  naval  officers,  as  a  body,  were  unskilled  in  this  simple  bat 
very  important  accomplishment. 

Steam  tactics  were  also  well  displayed  by  means  of  a  miniature  fleet, 
consisting  of  steam-launches,  managed  entirely  by  the  cadets,  and 
controlled  by  signals  from  the  flag  launch.  The  Superintendent  informs 
the  Board  that  by  utilizing  old  sailing  launches  and  unused  engines 
from  different  navy-yards,  he  has  not  only  created  the  present  fleet, 
consisting  of  eight  boats,  but  hopes  to  increase  this  number  to  twelve, 
the  number  actually  required  for  a  complete  study  of  fleet  fighting 
under  steam. 

The  method  of  signaling  by  hands  with  flags  was  also  exhibited,  by 
transmitting  a  message  through  several  stations  back  to  its  starting 
point,  without  error  or  delay. 

The  steamship  Wyoming  was  got  under  way  by  the  cadets,  who  per- 
formed all  the  incidental  work — steering,  sounding,  and  managing  the 
ship,  and,  while  under  way,  making,  reefing,  and  furling  sails,  and 
sending  up  and  down  topgallant  and  royal  yards,  all  with  commendable 
alacrity  and  knowledge.  The  ship  was  placed  under  steam  alone,  with 
the  carets  performing  the  functions  of  firemen,  machinists,  and  engi- 
neers, and  the  various  duties  assigned  were  well  performed. 

It  must  not  be  understood,  however,  that,  from  this  cursory  exhibi- 
tion of  knowledge  on  the  part  of  the  cadets  in  these  two  very  distinct 
branches  of  the  profession,  the  Board  is  disposed  to  approve  entirely  of 
the  present  method  of  giving  to  the  line  officer  and  the  engineer  precisely 
the  same  course  of  studies.  The  results  of  this  system  are  as  yet  un- 
known, with  some  doubts  as  to  its  success;  but  in  the  mean  while  the 
Board  would  suggest  that  the  cadets,  who,  at  the  end  of  the  academic 
course  are  selected  for  the  engineer  corps,  might  by  some  arrangement 
be  sent  to  workshops  and  foundries  rather  than  to  sea  where  they  would 
obtain  but  little  mechanical  knowledge  of  their  profession. 

The  Wyoming  is  thus  employed  on  the  Saturday  of  every  week,  and 
the  cadets  are  taught  on  board  of  her,  alternately,  seamanship  and  gun- 
nery. The  exhibition  of  target-firing  was  particularly  good.  During 
all  of  the  exercises  the  Board  was  impressed  with  the  seamanlike  bear- 
ing of  the  cadets  and  the  prompt  obedience  to  orders. 

The  Board  desires  to  say  that  in  the  department  of  seamanship  and 
ship-building  there  are  needed  working  models  of  iron  or  steel  steam- 
ships. It  ventures  to  hope  they  will  be  supplied  in  place  of  those  now 
only  applicable  to  the  construction  of  obsolete  wooden  vessels. 

V. — Discipline,  drill,  police,  &c. 

The  discipline  of  the  Academy  seems  all  that  could  be  desired,  and  the 
many  social  privileges  gained  by  the  good  conduct  of  the  cadets  is  the 
best  proof  of  the  discipline  maintained.    The  most  remarkable  illustra- 
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)  tioD  is  the  average  of  demerit  for  1882  and  1883  as  exhibited  against 
the  average  to  each  cadet  during  the  year  just  passed.    The  fall  in  de- 

I     merit  was  as  follows : 

5       The  first  class,  from  60  demerit  to  3 ;  the  second  class,  from  71  demerit 

i  to  38;  the  third  class,  firom  94  demerit  to  68,  and  the  fourth  class,  from 
99  demerit  to  48,  an  improvement  without  a  parallel  in  the  history  of 
the  Academy. 

The  Board  highly  commends  the  course  of  discipline  a<lopted  by  the 
Superintendent  in  producing  such  results.  The  last  four  years  the 
average  number  of  demerit  marks  has  been  reduced  60  per  cent,  against 
the  average  number  to  each  cadet  for  the  preceding  ten  years.  The 
Board  is  satisfied  that  the  cadets  receive  severe  discipline  in  case  of 
any  infraction  of  the  regulations,  whilst  accorded  liberal  privileges  in 
case  of  good  conduct. 

The  drills,  both  infantry  and  artillery,  are  well  maintained,  and  the 
cadets  are  proficient  in  the  maneuvers  of  both  company  and  battalion* 

VI.— Steam,  mathematics,,  physics,  mechanics. 

These  subjects  have  been  considered,  and  the  Board  approves  of  the 
system  as  taught.  The  use  of  steam  and  its  practical  application  an 
expounded  and  illustrated  at  the  Academy  cannot  fail  of  giving  a  thor- 
ough mastery  of  the  subjects.  It  is  a  great  advantage  that  all  are 
taught  practically,  whether  they  enter  the  engineer's  branch  of  the  serv- 
ice or  not 

Vn.— English  studies,  modern  languages,  and  drawing. 

m 

English  studies, — The  course  of  English  studies  embraces  English 
language;  composition  and  rhetoric;  history,  general  and  American,  in- 
cluding especially  naval  history ;  civil  and  maritime  geography;  the 
Constitution  of  the  United  States,  and  international  law. 

It  is  the  opinion  of  the  Board  that  the  studies,  in  view  of  the  objecta 
of  the  course  and  of  the  necessary  limit  of  time,  are  wisely  selected 
and  well  arranged,  and  that  they  are  ably  and  efficiently  taught.  The 
examination  questions  and  answers,  which  have  been  freely  submitted 
to  the  Board,  show  conclusively  that  the  work  in  this  department  is 
foithfuUy  and  ably  performed,  and  with  most  satisfactory  results. 

Modern  languages. — ^The  studies  of  this  department  embrace  the  French 
language,  and,  as  an  elective  study,  the  Spanish  language. 

A  coDomittee  of  the  Board  attended  the  oral  examinations  in  French,. 
Md  read  the  examination  papers  in  both  French  and  Spanish.  It  pro- 
nounces the  results  of  the  instruction  extraordinary  in  comparison  with 
the  amount  of  time  allowed.  This  result  is  largely  due  to  the  great  ad- 
vantages of  teaching  classes  in  small  sections,  but  also,  doubtless,  to* 
aWe  and  careful  teaching  on  the  part  of  the  instructors.  It  is  not  too 
Danch  to  say  that  the  progress  of  the  cadets  in  this  department  will 
^r  favorable  comparison  with  the  best  colleges  of  the  country,  in  pro- 
portion to  the  time  allowed  to  these  subjects. 

The  Duly  drawback  to  the  fullness  and  efficiency  of  the  instruction  in 
these  departments  (English  and  modem  languages)  is  the  want  of  more 
^ple  time,  both  for  the  studies  of  the  regular  course  and  for  such  spe- 
cial or  advanced  studies  as  might  be  taken,  in  the  form  of  electives,  by 
students  of  the  higher  classes,  or  as  post-graduate  studies.  It  is  clear^ 
however^and  this  view  is  assented  to  by  the  heads  of  these  depart- 
ments—that no  longer  time  can  now  be  claimed  within  the  limits  of  the 
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four  years'  course.  The  consideration  ot  an  increase  of  time  for  these 
studies,  therefore,  can  profitably  arise  only  in  connection  with  the  gen- 
eral question  of  the  enlargement  of  the  course  of  study. 

Drawing. — It  appears  that  the  instruction  in  drawing  is  conducted  on 
the  most  approved  methods  and  with  ample  appliances.  This  subject 
is  one  of  great  importance,  both  for  its  own  sake  and  its  application  in 
other  branches  of  science.  Great  progress  has  been  made  in  this  de- 
partment in  recent  years,  and  the  result  of  its  work,  so  far  as  the  Board 
is  able  to  judge,  is  most  satisfactory. 

VIII. — Finance  and  library. 

The  Board  commends  the  economical  administration  of  the  financial 
affairs  of  the  Academy,  and  approves  of  the  excellent  system  of  keep- 
ing the  finance  accounts  as  adopted  by  the  Superintendent  and  his  able 
assistants,  and  also  the  present  system  of  purchasing  supplies  by  ad- 
vertisement and  inviting  bids,  whereby  a  large  annual  saving  is  made. 
The  library  is  in  good  condition.  The  increase  for  the  past  year  has 
been  700  volumes.  The  Board  recommends  that  the  usual  amount 
yearly  devoted  to  the  purchase  of  new  books  be  continued  for  that  pur- 
pose. Every  effort  should  be  made  to  keep  the  library  supplied  with 
the  latest  and  most  approved  scientific  and  professional  works. 

It  is  but  just  to  add  that  the  members  of  the  Board  were  promptly 
furnished  every  facility  they  desired  for  getting  at  the  facts  upon  all 
the  subjects  of  their  investigation. 

The  Board  thinks  that  these  annual  investigations  would  be  made 
more  efiicient  and  useful  if  some  of  the  members  of  each  Board  should 
serve  more  than  one  year.  No  inconsiderable  portion  of  the  short  time 
within  which  every  investigation  must  be  conducted  is  required  to  gain 
that  general  information  concerning  the  organization  of  the  Academy, 
the  buildinjjs,  the  courses  of  study,  and  the  official  routine,  in  reference 
to  which  all  investigations  must  be  pursued.  A  few  members  holding 
over  from  a  previous  year  could  greatly  facilitate  the  work  of  a  new 
Board. 

This  Board,  therefore,  recommends  such  a  change  in  the  law  and 
practice,  in  this  regard,  as  will  cause  the  visitors  appointed  by  the 
President  to  be  classified  in  such  manner  as  to  bring  about  a  holding  of 
their  positions  for  two  or  three  years  in  succession. 
And  we  are,  verv  respectfully, 

R.  W.  SHUFELDT. 

ROB'T  G.  SCHENCK. 

GEO.  H.  PENDLETON. 

ANGUS  CAMERON. 

DORMAN  B.  EATON. 

EDWARD  S.  JOYNES. 

NATHAN  GOFF,  Jr. 

S.  S.  COX. 

STEPHEN  M.  ALLEN. 

E.  S.  JEWETT. 

W.  H.  UPHAM. 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy, 


SPECIAL  REPORT  UPON  THE  CONDITIONS  OF  ADMISSION  TO  THE 

UNITED  STATES  NAVAL  ACADEMY. 


Washington,  June  20, 1884. 

Sir:  The  Report  of  the  Board  of  Visitors,  just  made  to  you,  shows 
that  it  was  unable,  for  reasons  therein  set  forth,  to  consider  the  relation 
which  the  present  method  of  filling  cadetships  sustains  to  the  many 
incompetent  persons  sent  for  examination  at  Annapolis  and  the  numer- 
ous cadetships  generally  vacant,  or  the  question  of  the  need  and  prac- 
ticability of  bringing  the  examinations  for  entering  the  Academy  nearer 
to  the  homes  of  those  who  wish  to  enter  it. 

These  subjects  were  left  for  a  special  report,  and  such  a  report  I  now 
sabmit. 

In  that  part  of  the  report  of  the  Board  which  relates  to  admissions 
and  dismissals^  important  facts  are  stated  which  need  to  be  borne  in 
mind  in  considering  the  points  herein  discussed,  and,  to  save  repeti- 
tion, I  refer  to  those  facts. 

That  part  of  the  report  shows — 

1.  That  more  than  half  the  cadets  do  not  enter  the  Academy  until 
September,  though  the  public  interests  and  their  own  progress  and  ad- 
vantage while  there  would  be  much  promoted  by  entering  the  Academy 
as  early  as  the  1st  of  eJuue. 

2.  That  the  standard  of  admission  is  not  beyond  the  elementary 
teachiDg  of  the  ordinary  public  schools,  that  it  cannot  be  lowered  without 
detrimopt  to  the  public  interests,  and  that  a  higher  standard  of  educa- 
tion attained  before  entrance  to  the  Academy  would  facilitate  pro- 
visions for  a  wider  and  higher  instruction  which  is  much  to  be  desired. 

3.  That  all  the  examinations  for  admission,  which  are  both  physical 
and  mental,  now  take  place  at  Annapolis,  where  the  applicant,  however 
poor  and  however  remote  his  residence,  must  go  in  order  to  have  the 
fects  of  his  competency  for  a  cadetship  determined.  His  selection  by 
a  member  of  Congress  for  examination  is  regarded  as  proving  nothing 
on  those  points,  and  the  examination  is  decisive. 

i  That  under  the  existing  system  an  appointment  of  a  cadet  for  the 
District  of  Columbia  and  ten  at  large  have  been  made  by  the  President, 
^th  no  condition  as  to  the  residence  and  none  other  as  to  date.  But 
on  Jnne  17, 1878,  it  was  enacted  that  there  should  be  at  the  Academy 
only  ten  cadets  appointed  at  large. 

All  the  other  cadetships  are  apportioned  as  so  much  imtrousige  to  . 
Members  and  Delegates  in  the  House  of  Representatives,  each  Delegate 
^ing  allowed  one  for  his  Territory  and  each  Member  one  for  his  district; 
and  in  case  any  Member  or  Delegate  does  not  ttU  his  cadetship  between 
March  5  and  July  1  of  any  year,  the  Secretary  of  the  Navy  has  from 
^^h  1  to  September  22  in  which  he  may  fill  it  from  any  part  of  the 
country. 

It  would  seem  that  apportionment  to  districts  is,  therefore,  rather  for 
tbe  convenience  of  members  of  Congress  than  on  any  ground  of  utility. 
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Some  of  the  reasons  why  such  provisions  tend  to  prevent  the  filling  oi 
«o  many  vacancies  until  September,  and  the  evil  eifects'of  this  delaj^ 
are  stated  in  the  Heport  of  the  Board. 

If  the  changes  which  that  report  recommends  shall  be  made,  a  con- 
siderable part  of  those  evils  would  be  remedied;  but  such  changes 
would  not  bring  the  examinations  any  nearer  to  the  homes  of  appli- 
cants. They  would  not  prevent  so  many  incompetent  applicants  trav- 
eling long  distances  and  incurring  large  expenses,  which  they  most 
bear,  before  they  know  they  cannot  be  admitted.  To  some  extents 
such  changes  might  help  the  selection  of  more  capable  applicants,  bat: 
they  would  by  no  means  provide  the  best  practical  method  for  that  end. 
They  would  not  remove  the  inherent  defect**  or  the  vicious  influences  oi 
the  present  system  for  the  selection  of  cadets. 

Before  deciding  whether  there  is  any  serious  need  of  arresting  suclm 
evils,  it  will  be  well  to  consider  some  facts. 

1.  NUMBERS  DUE  TO  THE  ACADEMY  COMPARED  WITH  THE  NUMBERS 

WHO  ATTEND  IT. 

There  are  325  Members  and  8  Delegates  in  the  House  of  Representa- 
tives. One  cadet  for  each  and  1  for  the  District  of  Columbia,  with  the 
10  appointed  at  large,  gives  344  cadets.  But  as  the  President,  up  to 
1878,  appointed  10  at  large  annually,  and  the  course  of  studit  s  at  the 
Academy  is  6  years,  the  full  number  who  might  have  been  under  in- 
structiop  at  the  same  time  was  394. 

Now,  the  number  of  cadets  actually  at  the  Academy  has  been  mucb 
less.  For  example,  take  the  years  1871  to  1874,  inclusive,  and  the  av 
erage  number  at  the  Academy  was  243 ;  and  coming  down  10  years  latei 
and  taking  the  years  1881  to  1884,  inclusive,  the  average  attendance 
was  also  only  243.  In  1871  only  200  were  present,  and  the  largest  num 
ber  in  either  of  the  8  years  was  290.  The  number  of  vacancies  there 
fore  varies  between  104  and  194,  the  average  number  of  vacancies  foi 
the  whole  8  years  being  150 ;  or,  in  other  words,  more  than  one- third  o 
the  places  which  the  law  contemplates  will  be  filled  are  left  vacan 
under  the  present  method  of  selecting  cadets.  These  numerous  vacan 
cies,  it  hardly  need  be  said,  mean,  the  object  of  the  law  and  the  Acad 
emy  in  large  measure  defeated,  ample  outfit  and  expenditures  for  ful 
classes  not  utilized,  many,  perhaps  poor  young  men,  deprived  of  th< 
opportunity  of  an  excellent  education,  the  Government  curtailed  of  it 
needed  chances  of  securing  the  best  officers  possible  lor  its  naval  serv 
ice,  empty  seats  and  rooms,  and  meager  classes  at  an  Academy  liberally 
supported  by  a  great  nation. 

A  few  examples  will  show  how  meager  some  of  the  classes  are.  Fo 
example,  the  fourth  or  entering  class  in  1871  had  but  82  cadets ;  in  187i 
it  had  but  97 ;  in  1881  it  had  but  73 ;  in  1882  it  had  but  47  ;  and  in  188; 
it  had  but  85.  And  only  in  a  single  one  of  those  years  did  the  whol 
number  at  the  Academy  exceed  257. 

The  first  or  highest  class  in  1881,  1882,  and  1883,  respectively,  hm 
only  60,  54,  and  46  cadets ;  in  1871,  1872,  and  1873,  respectively,  tha 
class  had  only  44,  34,  and  27  cadets.  The  average  number  in  the  grad 
nating  classes  for  the  last  thirteen  years  has  been  under  55.  These  num 
bers  are  more  appropriate  for  a  county  high  school,  or  a  small  private  col 
lege,  than  for  a  national  institution,  among  the  graduates  of  which  thi 
great  republic  expects  to  find  its  officers  for  the  management  of  its  nava 
affairs  and  the  command  of  its  ships  and  fleets. 
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If  it  be  said  that  even  from  so  small  classes  more  graduate  than  can 
1:>e  made  oflBcers  in  the  Navy,  and  that,  consequently,  no  more  cadets 
are  needed,  the  answer  is  easy. 

The  weakness  and  littleness  of  our  Navy  are  far  from  suggesting  an 
excess  of  officers  fearless  and  able  for  special  sacrifice  and  effort  for  its 
np-buildiDg.  And  I  trust  there  are  few  well-informed  and  patriotic  cit- 
izens who  do  not  feel  the  need  that  our  Navy,  both  for  commerce  and 
for  war,  should  be — and  the  resolve  that  in  the  near  future  it  shall  be — 
made  worthy  of  our  country  and  adequate  for  its  defense  5  conditions 
hardly  to  be  reached  and  certainly  not  likely  to  be  long  maintained 
withoat  many  able  aud  highly  educated  naval  othcers. 

Bat  beyond  this  the  very  object  of  such  an  academy  and  the  essen- 
tial conditions  of  attaining  that  object  are  lost  sight  of  when  the  classes 
are  so  small  that  the  number  of  graduates  very  little  exceeds  the  num- 
ber of  naval  officers— -our  future  commanders,  captains,  commodores, 
and  admirals — who  must  be  selected  each  year  from  among  them. 

It  is  not  every  cadet  who  can  pass  the  minimum  of  graduation  who 
is  fit  to  command  a  ship,  or  even  to  be  an  ensign  upon  it.  Ability  to 
coininand  is  rare.  A  great  and  rich  people  can  afford  to  educate  many 
of  its  youth  for  the  advantage  of  a  choice  of  the  best  of  them  for  naval 
oflScers.  The  lack  of  the  highest  order  of  ability  and  skill  in  the  com- 
mander of  a  fleet,  or  of  a  single  vessel  during  one  day  even,  may  in- 
volve national  dishonor  and  a  pecuniary  loss  greater  than  the  whole 
cost  of  the  Naval  Academy  for  a  decade. 

If  the  graduating  class  should  contain  150  or  200  as  it  might,  instead 
of  only  27,  as  we  have  seen  to  be  sometimes  the  fact  under  the  existing 
aystem,  the  chances  of  finding  in  it  20  or  25  highly  competent  for 
officers  would  be  much  greater. 

It  is  an  incidental  effect  of  every  method  for  selecting  the  best  from 
many  for  especial  service,  where  rare  qualities  are  essential  and  invalu- 
able, whether  in  selecting  a  grand  jury,  the  president  of  a  college,  or 
the  general  of  an  army — that  many  must  be  rejected. 

But,  in  enforcing  those  tests  of  attainments,  conduct  and  endurance 

at  the  Naval  School,  which  bring  the  most  capable  and  worthy  to  the 

front,  it  fortunately  happens  that  those  cadets  who  are  not  foremost — 

many  of  them  from  humble  homes — are  given  an  education  equally 

useful  to  themselves  and  the  country.    They  may  in  part  supply  the 

great  and  growing  need  of  more  thorough  and  scientific  education  for 

the  improvement  of  our  maritime  affairs.     With  reference  to  these 

latter  considerations  alone  we  cannot  afford  to  have  a  single  needless 

vacancy  at  our  only  Naval  Academy. 

2.  THE  NUMBER   OF  CADETS  ALLOWED  TOO  LIMITED. 

But  the  present  system  for  the  admission  of  naval  cadets  is  not  un- 
satisfactory merely  because  it  allows  or  compels  so  many  vacancies, 
bat  also  because  it  fixes  too  small  a  maximum  number  of  cadets  at  the 
Academy. 

It  would  not  be  easy  perhaps  to  decide  with  exactness  upon  the  most 
^vantageous  number  for  such  an  institution.  The  reasons  have  already 
appeared  why  the  numbers  should  be  as  large  as  is  compatible  with  good 
discipline  and  effective  teaching.  I  have  the  highest  authority  for  stat- 
ing: that  portions  of  the  present  outfit  are  not  utilized,  and  that  only  an 
additional  number  of  sleeping-rooms  and  of  teachers  are  needed  to  en- 
able the  number  of  cadets  to  be  largely  increased.  The  expense  of  such 
^Q  increase  would  be  as  nothing  compared  with  the  advantages  of  larger 
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classes.  These  reasons  make  it  plain  that  the  present  system  canses 
the  education  of  each  cadet  to  cost  the  Government  much  more  than  it 
need  cost. 

The  present  numbers  at  the  Acadenjy  are  hardly  a  fourth  part  as 
great  as  are  found  at  our  most  successful  and  distinguished  institutions 
of  learning,  to  say  nothing  of  those  of  Europe.  I  have  been  able  to 
find  no  intrinsic  objection  to  having  as  many  as  500  or  600  at  the  Acad- 
emy. Such  numbers  would  have  the  incidental  effect  of  adding  largely 
to  the  vital  and  sympathetic  connections  of  the  Academy  with  the  peo- 
ple, and  would  increase  its  prestige  and  dignity  in  their  eyes,  as  well  aa 
in  the  estimation  of  the  cadets  themselves.  With  even  a  more  exact- 
ing course  of  study  classes  of  not  less  than  100  would  then  graduate. 

I  am  unable  to  find  any  reason  for  thinking  that  the  present  maximum 
limit  of  cadets  was  fixed  either  upon  any  adequate  consideration  of  the 
importance  of  the  Government  having  a  very  large  number  of  grada- 
ates  from  whom  to  select  the  best  for  oflicers,  or  upon  any  defioite 
theory  as  to  how  many  could  be  most  economically  or  thoroughly  ia- 
struct i'd  at  the  Academy. 

For  the  convenient  and  equal  distribution  of  the  patronage,  or  per- 
quisites of  selecting  cadets  among  Members  and  Delegates  in  the  Hoosa 
of  Eepresentatives,  it  is  plain  that  to  give  one  or  two  or  three  or  more  t9 
each  Delegate  was  natural,  if  not  necessary.  That  necessity  of  the  system 
perhaps  dictated  the  maximum  number  allowed.  But  it  is  too  plain  for 
argument  that  there  is  not  the  remotest  natural  relation  between  the  fit 
number  of  members  in  a  legislative  body  and  the  fit  number  of  cadets 
in  a  naval  academy. 

On  the  other  hand,  nothing  is  more  fit  than  to  disregard  and  forget 
everything  like  patronage,  perquisites,  and  favoritism  in  determining 
the  number,  character,  and  qualifications  of  the  young  men  who  are 
alone  examined  for  such  national  schools  as  those  at  Annapolis  and 
West  Point.  The  selection  for  admission  there  predetermine  and  cir- 
cumscribe those  who  are,  in  the  most  responsible  places,  in  future  years 
to  command  on  land  and  sea,  and  to  whom  therefore  the  honor  and 
safety  of  the  nation  must  be  most  directly  committed  in  times  of  peril. 
The  very  instincts  of  self-preservation  declare  the  right  and  the  duty  of 
the  Government  to  first  bring  into  these  schools  as  many  as  practicable 
of  the  most  promising  for  such  high  trusts  among  alj  the  young  men 
who  wish  to  enter  them,  and  next  to  select  for  officers  from  among  the 
whole  number  educated  there  those  who,  tried  by  the  highest  stand- 
ards, shjill  have  proved  themselves  the  most  worthy  and  able  for  com- 
mand. To  act  upon  any  narrower  or  more  selfish  motives  is  a  crime 
against  the  country.  To  make  official  perquisites  out  of  selections  for 
such  schools  is  a  prostitution  of  legislative  authority. 

3.  INCONVENIENCES  OF  THE  PRESENT  EXAMINATIONS  AND  THE  GONSE- 

QXJENOES. 

The  selection  of  a  young  man  by  a  member  of  Congress  for  a  cadet 
decides  nothing  except  that  he  is  to  have  the  exclusive  privilege  of  be- 
ing examined  to  see  whether  he  is  competent.  The  favorite  selected 
has  the  monopoly  of  being  examined  from  his  district.  All  other  aspi- 
rants for  the  place,  however  much  more  worthy,  must  stand  aside  while 
the  favorite  tries  to  get  into  it;  and  if  he  fails,  it  may  remain  unfilled. 
The  examinations  are  all  conducted  at  Annapolis  and  extend  to  both 
physical  and  mental  qualifications.  The  sending  of  the  young  man  there 
is  not  regarded  as  even  presumptive  evidence  that  he  is  qualified  in 
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e\tl\er  particular.  The  designation  by  the  Congressman  merely  gives 
tbe  monopoly  for  his  district  from  March  5  to  July  1  of  the  privilege  of 
beinp  examined;  in  other  words,  no  one  but  the  Congressman's  favorite 
can  be  examined  during  that  period.  If  the  designated  person  fails  at 
tht*  examination,  or  declines  to  attend  it,  that  monopoly  attaehes  from 
July  1  to  September  22  to  the  appointee  of  the  Secretary  of  the  Navy. 
The  yonui:  man  selected  for  examination,  however  limited  the  means  of 
his  parents  and  however  remote  their  residence,  must  go  all  the  way  to 
Annapolis  to  learn  whether  he  has  the  essential  mental  or  physical  qual- 
iticAtions  for  admission  to  the  Academy.  The  figures  show  it  to  be  cer- 
tain tiiat  fully  one-half  of  those  who  go  will  fail  to  pass  the  entrance 
examination.  The  parents  of  the  young  men  must  bear  their  expenses  if 
they  make  a  failure,  and  they  are  all  the  more  humiliated  by  reason  of 
the  conspicnoasness  which  the  journey  has  given  to  that  failure.  It 
^ould  not,  1  must  think,  be  easy  to  devise  a  system  which  should  be 
at  the  same  time  more  unjust,  more  undemocratic,  and  more  certain  to 
cause  vacancies,  and  therefore  to  prevent  a  large  part  of  the  possible 
benefits  of  such  an  institution. 

It  does  not  need  the  citation  of  examples  to  make  it  plain  that  the 
yonng  man  who  has  made  the  long  journej'  from  Oregon,  California,  or 
Texas,  and  really  falls,  but  not  greatly,  below  the  standard  of  admis- 
sion, physically  or  mentally,  is  very  likely  to  be  accepted  rather  than 
subject  him  and  his  parents  to  such  humiliation  and  expense.  If  he  is 
admitted,  the  Government  pays  that  expense.  However  conscientious 
examiners  may  be,  they  must  find  it  practically  impossible  to  sternly 
apply  the  standard  iu  such  cases.  It  hardly  need  be  suggested  that 
what  influence  his  j)atron — the  Congressman  who  selected  the  young 
man— may  have  is  quite  sure  to  be  exerted  vigorously  iu  his  behalf. 
These  elements  of  the  existing  system  plainly,  constantly,  and  strongly 
t«nd  to  lower  the  standard  of  both  mental  and  physic^al  capacity  for  ad- 
mission, some  of  the  consequences  of  which  will  appear  in  figures  soon 
to  be  given. 

It  should  be  here  noticed  further  that  such  conditions  of  admission 
a^re  unfavorable  to  parents  iu  humble  circumstances.  It  may  have 
strained  their  resources  to  the  utmost  to  educate  their  boy,  or  they  may 
have  declined  to  attempt  it  because  they  could  not  afford  the  expense 
of  his  journey  in  case  he  should  fail  at  the  examination. 

The  records  of  the  examinations  strongly  emphasize  some  other  conse- 
quences of  this  monopoly  of  the  privilege  of  being  examined.  A  few 
examples  of  the  numbers  admitted  and  rejected  in  a  year  will  illustrate 
njy  meaning.  In  June  and  September,  187G,  188  persons*  applied  for 
waniiuation,  of  whom  12  were  rejected  for  physical  incapacity  and  81 
for  mental  incapacity.  In  1881,  in  those  months,  86  applied,  of  whom 
21  were  rejected  for  physical  incapacity  and  24  for  mental  incapacity. 
In  1883,  in  those  months,  211  applied,  of  whom  21  were  rejected  for 
Pbysical  incapacity  and  09  for  mental  incapacity.  That  is,  out  of  485 
yoiHijif  men  who  had  traveled  from  their  homes  to  the  examinations  at 
Annapolis  iu  these  three  years,  54  were  rejected  as  physically  unfit  and 
174  as  mentally  unfit.  In  other  words,  228— or  nearly  one-half  of  the 
^bole  number  who  applied — were  found  to  be  incompetent!  How  many 
of  them  hail  jourueyed  more  than  a  thousand  miles  at  their  parents'  ex- 
pense to  find  out  that  they  were  physically  incompetent  I  am  unable 
^^  say,  iHit  such  was  cert  linly  the  fact  as  to  several  of  them. 

Prom  such  facts  we  may  imagine  the  mortification,  the  loss  of  time, 
and  the  gre^t  exi>eu8e  in  the  aggregate  which  the  present  system  causes; 
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and,  I  must  think,  without  the  least  compensating  advantage  over  s 
fiystem-that  would  be  at  once  convenient,  just,  and  relatively  inexpensive 

But  these  figures  are  in  other  aspects  suggestive.  They  make  it  plain 
that  selections  for  examination  under  the  present  system  are  generall.v 
based  on  no  personal  scrutiny,  and  consequently  that  they  are  controlled 
by  considerations,  in  great  measure  at  least,  regardless  alike  of  the 
merits  of  the  applicant,  the  interests  of  the  country,  and  the  needs  of 
the  Academy. 

In  any  view  of  the  matter  it  seems  to  me  quite  impossible  to  defend 
a  method  of  selecting  cadets,  the  results  of  the  enforcement  of  whick 
are  that  nearly  or  quite  one-half  of  all  the  boys  who  are  sent  to  the  gatea 
of  this  National  Academy  are  returned  to  their  parents  and  patrons  a« 
being  unfit  for  entering  it. 

Why  should  such  a  method  longer  prevail?  Why  should  not  the ex:- 
aminatious  be  opened  to  every  young  man  who  seeks  to  enter  them  for 
the  purpose  of  winning  his  way  upon  his  own  merits  to  a  place  iu  the 
officinl  service  of  his  country  f  Is  it  any  part  of  the  object  of  this 
Academy  to  make  places  for  the  favorites  or  protegea  of  any  class  oi 
public  officers!  On  uhat  principles  of  justice  or  policy,  if  politics  or 
favoritism  be  not  the  basis  of  selecting  cadets,  can  a  young  man  who 
applies  to  have  his  capacity  tested  at  the  examinations  be  turned  awa^ 
merely  because  he  is  not  recommended  by  the  Representative  of  his  dis- 
trict, with  whom,  perhaps,  the  political  or  social  relations  of  his  fathef 
are  not  favorable! 

There  are  other  facts  in  the  records  of  the  examinations  hardly  lesa 
significant,  as  showing  that  the  present  system  brings  many  incompe- 
tents not  only  to  the  examinations  but  into  the  Academy. 

It  is  doubtless  inevitable  that  in  a  course  of  study  and  discipline  80 
exacting  as  that  at  Annapolis  the  classes  when  they  graduate  should 
be  considerably  smaller  than  when  they  enter.  But  the  difference  in 
numbers  at  these  perio<ls  seems  to  be  too  great  to  be  accounted  for  on 
any  other  theory  than  this — that  the  examinations  are  so  lenient  as  to 
let  in  some  who  should  have  been  excluded. 

For  the  ten  years,  1871  to  1881,  the  average  number  each  jear  in  the 
fourth  or  entering  class  was  104,  while  the  average  number  in  the 
graduating  classes  was  only  54 ;  in  other  words,  not  onlv  are  one  half  oi 
those  examined  incompetent  to  enter,  but  almost  one-half  of  those  ad- 
mitted are  unable  to  graduate. 

There  are,  of  course,  some  resignations  as  well  as  expulsions  from 
causes  other  than  a  lack  of  mental  or  physical  capacity ;  but  those  in- 
cluded, it  thus  appears  that  only  one  in  four  of  those  that  go  to  the 
examinations  are  able  to  get  through  even  the  first  four  of  the  sii 
years  of  the  course.  If  the  gates  of  these  examinations  were  open  tc 
all  who  offered  themselves,  instead  of  being  closed  against  every  on« 
but  the  favorites  of  members — or  of  some  of  their  constituents  whom 
they  do  not  care  to  offend — and  more  especially  if  the  examinations 
were  conducted  in  different  parts  of  the  Union,  I  must  believe  thai 
superior  candidates  would  appear  and  that  fewer  vacancies  would  exist 
at  the  Academy. 

4.  THE  TRUE  BASIS  OF  SELECTIONS  FOR  THE  ACADEMY. 

It  is  for  various  reasons  wise  to  take  care  that  the  cadets,  both  ai 
the  Naval  and  Military  Academies,  come  from  the  different  section? 
and  iStates  as  near  as  may  be  in  the  latio  of  their  population.  Bal 
cadets  are  not,  like  legislators,  representative  officers.    They  have  not, 
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as  cadets  or  officers  of  the  Army  or  Navy,  any  special  duty  to  look  to 
the  interest  of  any  Congressional  district.    It  is  not  desirnble  to  de- 
velop in  them  any  district  or  sectional  patriotism  which  shall  subordi- 
nate that  which  comprehends  the  whole  country.    A  Congressional 
district  is  intrinsically  no  more  appropriate  than  a  county  or  a  judicial 
district  as  a  basis  for  selecting  cadets. 

If  each  of  the  States  gets  its  proportion  of  the  cadetships,  there 
seemHtobe  no  need  for  making  it  an  indispensable  condition  that  each 
Cougressional  distri(*.t  shall  have  one  at  the  peril  of  a  vacancy  in  the 
quota  of  a  State.  Indeed,  the  law  ii^  as  inconsistent  with  itself  as  it  is 
difficalt  of  execution,  in  first  requiring  that  from  March  to  July  all  se- 
lectious  must  be  made  on  the  basis  of  one  to  a  district,  who  must  be  a 
resident  thereof,  but  next  allowing,  from  July  to  October,  the  selections 
to  be  made  by  the  Secretary  of  the  Navy,  like  those  made  by  the  Pres- 
ident, without  regard  to  districts  or  even  to  States  or  sections. 

The  theory  that  any  public  interest  requires  members  of  Congress  to 
make  the  selections  is  repudiated  by  the  facts  last  cited,  as  it  is  also  by 
the  law  relating  to  cadets  for  the  Military  Academy;  for  that  law,  in 
direct  terms,  requires  the  President  to  make  all  the  selections  for  exam- 
ination. 

It  hardly  need  be  pointed  out  that  the  appointment  of  cadets,  like  all 
other  appointments,  is  in  its  nature  an  executive  and  not  a  legislative 
fnnction.  A  member  of  Congress  has  not,  like  the  Secretary  of  War 
or  of  the  Navy,  any  special  opportunity  or  duty  of  knowing  the  needs 
of  these  Academies.  In  June,  when  the  appointments  should  be  made, 
be  is,  and  has  been  for  seven  or  eight  months,  in  Washington  over- 
worked and  perplexed  by  the  vast  demands  of  legislation,  lor  which  ' 
more  time  and  thought  than  members  have  given  to  it  are  imperatively 
needed. 

How  can  he  decide  whom  to  send  to  Annapolis  unless  he  takes  a  per- 
Aoual  favorite,  or  balances,  as  he  may,  after  a  tedious  correspondence, 
the  claims  of  importunate  friends  and  exacting  constituents? 

Bat,  has  he  a  right  to  take  a  favorite  of  his  own  or  of  his  social 
frieuds,  or  of  his  political  supporters,  and  thus  exclude  a  more  merito- 
nous  boy f  May  he  give  the  place  to  one  of  his  own  political  faith 
rather  than  to  a  more  promising  boy  whose  father  adheres  to  the  other 
party!  Is  it  right  to  consider  who  voted  for  him  at  the  last  election 
and  who  can  intiuence  most  voters  at  the  next  election,  in  deciding  who 
shall  be  sent  to  Annapolis  to  be  examined?  If  yea,  tben  places  at  the 
National  Academy  are  the  selfish  patronage  and  perquisites  of  Congress- 
ineu;  if  nay,  why  adhere  to  a  system  which  suggests  and  facilitates 
6Qch  abuses?  The  records  of  investigations,  which  have  disclosed  in 
several  instances  the  sale  or  barter  for  votes  of  selections  for  one  of  these 
Academies,  make  it  needless  to  ask  questions  of  a  graver  kind. 

It  is  not  to  be  doubted  that  most  members  of  Congress  make  a  con- 
scieutiuus  use  of  their  power  of  selection,  or  that  they  find  it  very 
troublesome.  But  why  do  so  many  others  covet  that  power?  Why  is 
the  opiuion  so  general  that  it  is  exercised  in  the  spirit  of  favoritism,  as 
i^it  Were  an  official  perquisite  and  not  a  public  trust? 

The  public  protest  against  the  secret  and  selfish  exercise  of  that 
l^^er,  and  the  sense  of  duty  on  the  part  of  the  members  to  select  the 
DJOst  worthy — steadily  growing  stronger — have  more  and  more  in  later 
years  united  in  causing  some  form  of  examination  to  be  extemporized 
ju  the  districts,  for  the  double  purjiose  of  avoiding  criticism  and  of  seen r- 
^H  the  most  meritorious  from  among  all  those  wishing  to  go  to  the 
-Academy.    But  the  methods  of  these  examinations  have  been  so  de- 
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fective.  there  lias  been  so  much  distrust  of  their  impjirtiality,  and  their 
standards  have  been  so  low  and  ina])propriate,  that  they  have  fallen 
far  short  of  tlie  results  whicli  a  good  system  of  local  examinations 
would  insure.  !N^either  the  physical  nor  the  mental  tests  have  bt^eu 
those  applied  at  Annapolis  or  West  Point,  whether  in  kind  or  deg^ree. 
The  examiners  are  often  without  experience  and  the  notices  inadeciuate. 
The  methods  and  details  of  the  examination  have  been  as  diverse  and 
peculiar  as  the  view^s  of  members  and  the  habits  of  the  localities. 

There  are  yet  other  reasons  why  a  system  of  open  and  free  examina- 
tions should  take  the  place  of  the  present  system  of  patronage  and 
monopoly. 

1.  The  right  or  claim  of  everj^  young  man  to  have  a  place  in  an 
Academy  supported  by  the  nation  is  not  measured  by  his  standing  or 
influence  with  the  member  of  Congress  for  his  district,  but  by  his 
physical  and  mental  capacity  and  promise  for  the  service  of  the  coun- 
try. To  refuse  all  opportunity  for  testing  this  claim  of  capacity  and 
promise  at  the  examinations — except  on  the  part  of  the  single  person 
whom  a  member  chooses  to  allow  to  go  there — is  a  wrong  to  all  other 
aspirants  and  a  loss  to  the  country.  It  is  more  in  the  spirit  of  feudal 
despotism  than  of  republican  justice. 

2.  The  whole  theory  upon  which  rank  and  precedence  are  based  at 
the  Academy,  and  according  to  which  oflSces  and  x)romotions  are  con- 
ferred after  the  course  there  has  been  completed,  is  that  every  one 
must  make  his  own  way  and  win  his  rank  for  himself  solely  upon  his 
own  merits. 

Congressional  favor  and  official  iutiuence  behind  count  for  nothing. 
No  one  will  pretend  that  a  member  of  Congress  should  be  allowed  to 
select  those  who  alone  are  to  be  allowed  to  be  examined  for  promotion. 
But  why  not,  on  the  theory  which  allows  him  to  say  who  alone  may  be 
examined  for  admission  f 

If  five  or  ten  young  men  from  a  Congressional  district  wish  to  com- 
pete for  the  privilege  of  entering  the  Academy,  why  should  their  Con- 
gressman decide  that  only  one  shall,  be  examined  !  Does  not  the  Gov- 
ernment prefer  the  most  meritorious,  and  has  not  that  one  the  strongest 
claim  f  If  it  be  said  that  it  is  to  be  presumed  that  the  Congressman 
selects  the  best,  then,  I  ask,  why  does  not  his  selection  give  entrance 
to  the  Academy  and  not  merely  admission  to  the  examination  at  its 
gates  f  It  is  simply  because  his  selection  is  recognized  as  not  adequate 
fbr  determining  who  of  all  applicants  is  the  best,  or  even  fitness  for 
entering  the  Academy  at  all,  that  the  examination  is  made  the  sole  test 
for  admission.  Therefore,  personal  right,  the  public  interest,  and  the 
whole  theory  of  grades  at  the  Academy  alike  require  that  the  examin- 
ation should  be  open  to  all.  It  is  too  plain  for  argument  that  the  same 
principle  which  gives  the  best  in  the  competition  of  the  classes  the 
highest  honors  and  the  first  offices,  and  which  all  along  the  whole  line 
of  active  service  makes  promotion  dependent  upon  personal  merit,  also 
requires  that  the  most  competent  applicants  in  a  Stat«  should  be  able 
to  secure  admission  for  the  simple  and  single  reason  that  they  are  the 
most  competent. 

3.  The  present  system  says  to  every  young  man — 

The  iilliug  of  the  Naval  School  with  cadetH  is  a  perciuisite  of  certain  great  oliicers, 
and  your  prospect  depends  primarily  upon  your  parents*  standing  well  with  your  mem- 
ber of  Congress  and  not  on  your  own  merits.  Your  chances,  except  in  the  cases  where 
members  stiiud  absolately  for  that  common  justice  on  which  all  open,  free  examina- 
tions rest,  do  not  depend  on  your  showing  more  capacity  than  any  one  else  wishing  to 
anter  the  Academy  from  your  district  or  State,  but  on  your  bringing  more  induence 
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to  bear  upon  your  member.  He  opens  and  shuts  the  j^ates  of  the  examinations  for 
T^Aaous  of  bis  own.  Consider  these  reasons.  Above  all  things  make  sure  you  are  his 
favorite. 

And  thus,  at  the  very  opening  of  his  career,  the  future  officer  of  the 
IJavy  is  taught  the  pernicious  lesson — which  the  whole  course  in  the 
Academy  ma^-  not  obliterate — that  office  and  favor  in  the  Nav^y,  at  least 
80  iar  as  members  of  Congress  are  concerned,  go  not  according  to  merit, 
but  according  to  influence.  All  young  men  outside  the  favorites  who 
are  denied  the  privilege  of  competing  at  the  examinations  are  also 
tanght  the  same  lesson. 

Mauy  a  cadet  has  abundant  reason  to  believe  that,  if  there  had  been 
aD  o\mi  competition  of  merit  in  his  district  or  State,  some  other  more 
capable  applicant  than  himself  would  have  gained  the  prize  of  a  cadet- 
ship.  In  that  feeling,  there  is  danger  that  he  will  be  obsequiously 
graiefnl  to  his  member.  On  the  other  hand,  the  cadet  expects — and  too 
ofti'U  not  without  reason — that  his  member  will  not  allow  him  to  be 
Injected  at  the  examination  if  he  can  prevent  it,  or  to  be  brcmght  to  any 
very  serious  account  for  his  delinquencies.  He  appeals  to  his  Congress- 
man against  the  Academic  authorities  when  he  is  arraigned  for  offenses. 
It  Deed  not  be  said  that  this  is  highly  prejudicial  to  discipline. 

I  luust  go  further  and  add  that  I  regard  it  as  a  detriment  to  the  public 
intercists  to  have  members  of  Congress  hold  any  such  personal  relations 
to  the  beneficiaries  of  a  national  academy.  They  should  sustain  a 
common  relation  of  impartiality  to  every  cadet.  They  should  be  sub- 
ject to  no  bias  and  affected  by  no  pride  or  public  sentiment  which  in- 
cliups  tbem  to  the  care  of  one  cadet  rather  than  another.  The  proper 
relation  is  not  that  of  client  and  patron.  The  cadetships  in  both  Acad- 
emies, dissevered  from  all  ideas  of  official  favor  and  patronage  and 
brought  to  strict  tests  of  iiersonal  merit,  should  be  regarded  as  honor- 
able prizes  for  which  every  young  man,  with  courage,  aspiration,  and 
patriotism  enough  to  enter  himself  against  all  competitors,  should  be 
at  liberty  to  make  an  effort  to  win  in  a  free,  open,  manly  examination. 

Why  should  a  member  of  the  House  of  liep  resent  at  ives,  any  more 
than  a  senator,  a  governor,  a  mayor,  or  any  other  officer,  be  allowed  to 
stand  between  the  citizen  and  the  examination,  and  say,  *'Xone  but 
those  I  have  ticketed  shall  attend  these  examinations" ?  Why  should 
the  conditions  of  entering  the  great  fighting  professions  of  the  country 
be  made  favorable  to  the  class  nwst  assiduous  and  obsequious  in  those 
devotions  which  too  often  win  the  favor  of  high  officials,  rather  than 
to  the  bolder  and  more  self-respecting  chuss  of  young  men  who  would 
go  unaided  to  the  examinations,  if  the  feudal  barrier  of  Congressional 
^Dsent  were  removed,  but  who  refuse,  or  whose  parents  refuse,  to  resort 
to  cringing  or  unmanly  solicitation  for  the  privilege? 

it  is  much  to  be  desired,  when  the  cadets  look  into  the  faces  of  each 
<Jtlier  on  parade,  that  they  should  see,  not  lyroteges  admitted  to  the 
examinations  by  the  favor  of  great  officers,  and  constantly  protected 
by  them — not  i)ersons  who  disclosed  merely  the  capacity  for  rising  above 

*  inininium  grade  at  the  examinations — but  young  men  who  came  for- 
^^»d  unaided,  who  have  demonstrated  their  superior  capacity  in  a  free, 
^Pen  test  of  merit,  and  who  have  held  the  places  they  won  without  the 
^id  of  a  patron  at  court.  No  Congressman  or  other  great  officer,  under 
J  true  system,  could  look  at  one  of  the  cadets  and  say, "  You  are  my  man ; 

*  put  you  into  the  Academy" ;  for  each  of  them,  under  free  competition, 
^Ottld  win  his  place  for  himself,  and  would  be  the  cadet  and  the  officer 
^f  no  one  but  his  country  and  his  whole  country. 
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5.  THE  PRESENT  SYSTEM  UNCONSTITUTIONAL. 

But  tLere  is  another  very  different  but  very  decisive  reason  why 
present  method  of  selecting  cadets  for  the  Naval  Academy  should  o 
to  an  end.  It  is  founded  in  a  usurped  authority  in  violation  of  the  ( 
stitution.  The  cadets  at  West  Point  and  Annapolis  alike  are  "infe 
officers''  in  the  view  of  the  Constitution,  and  their  appointment  is 
executive  and  not  a  legislative  function.  The  Constitution  declares  I 
Congress  "  may  vest  the  appointment  of  inferior  oflScers  in  the  Pi 
dent  alone,  in  the  courts  of  law,  or  in  the  heads  of  Departments''; 
Congress  has  no  authority  or  right  to  take  such  appointments  to*it 
or  to  distribute  them  among  its  own  members.  It  might  as  well  t 
distribute  all  the  appointments  to  the  Departments  and  customhou 

Even  if  originally  a  plausible  claim  could  have  been  made  that 
selecticm  of  a  cadet  was  not  in  legal  effect  an  appointment  of  an  infe 
officer  within  the  meaning  of  the  Constitution,  Congress  has  by  its  c 
action  condemned  that  claim.  For,  treating  cadets  at  West  Poin 
such  officers,  Congress  has,  under  the  clause  of  the  Constitution 
cited,  vested  their  appointment  in  the  President  alone  (Rev.  Stats.,  i 
•tion  1315).  And  even  in  the  very  section  of  the  statute  (section  It' 
in  which  that  clause  is  violated  by  Congress  usurping  for  its  own  m 
bers  the  appointment  of  nearly  all  the  naval  cadets,  the  Presiden 
allowed  to  appoint  eleven  of  them,  and  the  Secretary  of  the  Navy  is 
appointment,  to  supply  cadets  for  all  the  vacancies  which  Congr 
men  leave  unfilled.  Not  only,  therefore,  are  two  repugnant  theorie 
the  Constitution  declared  in  the  provision  for  selecting  c  dets  for 
two  Academies,  but  both  these  repugnant  theories  are  enforced  in 
single  section  of  the  act  relating  to  the  Naval  Academy. 

It  is  true  that  the  latter  section,  which  is  remarkable  for  its  inac 
rate  and  careless  phraseology,  only  says  that  the  "  nominations"  si 
be  made  (without  saying  by  whom)  "  on  the  recommendation  of 
member  or  delegate."  The  intention,  however,  which  the  practice 
followed,  was  that  nomination  included  appointment  and  that  the  rec 
mendatiou  limited  and  should  practically  control  both.  In  other  wo] 
the  Congressman's  recommended  favorite  alone  may  be  appointed  fi 
March  to  July,  as  before  explained. 

6.  EXPEEIENOE  HAS  CONDEMNED  SUCH  PATRONAGE. 

Biit  even  if  the  member  was  held  to  have  only  usurped  the  powe 
nomination,  that  would  be  equally  repugnant  to  the  Constitution.  ' 
appointing  power  cannot  be  thus  divided  and  parceled  out  betv 
executive  and  legislative  officers.  If  members  of  Congress  may  li 
the  appointment  of  cadets  to  persons  they  recommend,  they  may  in 
same  manner  and  for  the  same  reason  limit  the  appointment  of  cons 
judges,  and  ambassadors.  The  only  justifiable  division  of  the  appo 
ing  of  that  kind  is  that  declared  in  the  Constitution  itself  in  confen 
the  power  of  confirmation  upon  the  Senate.  No  such  power  is  any  wl 
allowed  to  members  of  the  House. 

The  question  of  the  patronage  of  these  cadetships  relates  only  i 
fraj^mentof  the  old  perquisites  and  spoils,  a  great  mass  of  the  civil  ] 
of  which,  covering  more  than  14,000  appointments,  was  taken  awaj 
the  civil  service  act  of  January  16, 1883.  The  filling  of  all  those  place 
before  in  substance  apportioned  to  members  of  Congress — is  by  that 
made  dependent  upon  free,  open,  competitive  examinations,  held  in 
Reveral  States,  and  with  great  and  recognized  advantage  to  the  pu 
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service.  On  the  7th  of  the  present  month,  a  committee  of  the  House  of 
Biepresentatives,  after  a  very  thorough  investigation,  in  a  unanimous  re- 
port approved*  and  commended  the  examinations  now  being  conducted 
tunler  this  law. 

Daring  many  years,  Great  Britain  has  enforced  such  examinations  at 
the  gates  of  her  military  schools,  by  which  their  standard  and  their  char- 
acter have  been  elevated.  They  have  been  tested  for  more  than  a  decade 
both  in  the  home  military  and  civil  service  and  in  that  of  British  India^ 
with  like  results.  For  the  Koyal  Military  College,  the  Royal  Military- 
Academy,  the  R(»yal  Marine  Artillery,  and  the  Royal  Marine  Light  In- 
fantry, 8uch  examinations  were  several  years  since  made  the  conditions^ 
of  admission. 

There  appears  to  be  no  good  reason  why  we  should  not  profit  by  her* 
example,  hy  consistently  acting  on  our  own  precedent  in  the  civil  service.. 
I  leel  confident  that  most  members  of  Congress  would  be  glad  to  be  re- 
lieved of  the  annoyance  of  making  these  selections.  That  the  adminis- 
tration of  the  Academy  would  be  made  easier,  and  that  the  capacity  and 
attainments  of  graduates  would  be  higher,  under  a  system  based  on  per- 
sonal merit  and  common  justice,  I  cannot  doubt.  It  is  impossible  that  » 
Selfish  and  feudal  test  shall  be  long  continued  for  the  Army  and  Navy^ 
now  that  such  a  system  has  been  condemned  in  the  civil  administration. 
There  is  no  more  reason  why  cadetships  at  the  Academies  at  West 
Point  and  Annapolis  should  be  open  only  to  the  protdgSs  or  nominees 
of  members  of  Congress  than  there  is  why  clerkships  in  the  War  De- 
partment and  the  Navy  Department  should  be  open  only  to  such  pro- 
t^gh  and  nominees. 

7.   THE  APPROPRIATE  EXA^IINATIONS. 

It  is  hardly  appropriate  to  enter  into  details  here  concerning  the 
practical  methoils  of  these  examinations.  With  proper  adaptation  to 
the  pecnUar  needs  of  the  Academy,  they  could  follow  closely  upon  the 
precedents  which  have  been  so  successful,  on  a  vastly  larger  scale,  in 
ow  civil  service. 

The  following  fundamentfil  conditions  will  be  a  sufficient  illustration 
of  the  proposed  system : 

!•  Appointments  to  cadetships  should  be  apportioned  to  the  States 
awrdiiig  to  population  (allowing  one  to  each  Territory  and  one  to  the 
District  of  Columbia),  with  conditions,  if  deemed  wise,  in  the  interests 
of  Congressional  districts  as  hereinatter  mentioned. 

2.  The  examinations  should  be  seasonably  held  at  such  parts  of  the 
Union  as  will  accommodate  one  or  more  States,  without  requiring  ap- 
plicants to  travel  unreasonable  distances;  but  those  residing  not  too 
f^r  from  Annapolis  could  still  go  there  to  be  examined.  Examinations 
joujd  be  held  at  one  or  two  places  in  New  England,  and  at  as  many  in 
California  and  Texas,  for  example. 

3.  There  should  be  an  appropriate  form  of  application  for  an  examina- 
tion, in  which  the  applicant  should  be  required  to  set  forth  under  oath 
l^is  ag;e,  residence,  nationality,  education,  and  such  facts  covering  his 
dental  and  physical  capacity,  and  his  history,  accompanied  with  proper 
Poachers  for  his  character,  as  would  altogether  show  him  to  be  appar* 
^^^Iv  qualified  for  admission  to  the  Academy.  Neither  any  influence  nor 
*Dy  recommendati  on  on  the  part  of  any  member  of  Congress,  governor, 
J^^yor,  party  manager,  or  other  prominent  person  should  be  required 
^or  making  this  application.  But  such  officers,  like  other  citizens, 
^Qld  advise  friends  to  make  an  application  and  take  their  chances 
^th  others  in  a  free,  manlj  waj.  » 
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4.  Tbe  tests  and  questions  for  tbese  local  examinations,  whether  r 
inff  to  pliysicjil  or  mental  qualifications,  should  be  prepared  by  an( 
plied  according  to  the  directions  of  the  Academic  Board  of  the  Acadi 
subject  to  any  proper  supervision  by  the  Secretary  of  the  Kavy.  G 
should  be  of  the  same  kind  and  grade  which  would  be  used  if  the  a 
cant  was  examined  at  Annapolis.  Those  who  failed  to  pass  abo 
prescribed  minimum  grade  should  be  held  ineligible  to  admission, 
cisely  as  they  would  be  if  examined  at  the  Academy;  and  there  c 
be  just  provision  for  re-examinations  in  proper  cases. 

Local  examinations  of  this  kind  are  being  yearly  held  by  our  lea< 
universities  for  the  admission  of  students  under  uniform  methods, 
with  complete  success.  But  a  New  York  journal  of  to-day  records 
suspension  of  an  extemporized  Congressional  district  examination  tl 
for  the  Naval  Academy  because  it  was  not  known  whether  alg( 
should  be  included! 

The  quota  of  a  State  should  be  filled  by  selecting  the  highest  in  gi 
(under  a  proper  combination  of  the  mental  and  physical  tests)  froii 
those  who  competed  from  the  State.  If  the  distribution  of  cadets! 
among  the  Congressional  or  judicial  districts  of  a  State  should  be  thou 
more  important  than  to  secure  the  most  meritorious  applicants  from 
whole  State,  an  applicant  from  any  district  who  has  passed  the  m 
mum  grade  for  eligibility  could  be  given  a  preference  over  candid: 
from  other  districts  of  the  same  State  although  they  have  shown  supe 
qualifications. 

5.  A  medical  oflScer  in  the  service  of  the  United  States  near  the  pi 
of  examination  or,  what  would  be  preferable,  such  an  officer  from 
Academy,  with  one  other  officer  therefrom  taking  the  questions  she 
attend  the  examinations.  The  answers  upon  the  papers  prepareil 
the  Academy  would  be  taken  back  there  by  the  examiners.  The  paj 
would  be  marked  and  graded  at  the  Academy  from  whatever  States 
applicants  came;  and  thus  complete  uniformity  and  justice  would 
secured.  Excei)t  those  near  at  hand  who  went  there  for  examinat 
only  those  finally  appointed  for  admission  would  nee<l  to  go  to  Am 
olis  at  all. 

6.  In  case  of  vacancies  occurring  at  any  time  after  the  annual  ex 
ination,  those  on  the  examination-lists  should  be  eligible,  in  the  or 
of  their  standing,  to  fill  such  vacancies. 

7.  To  meet  the  technical  need  of  an  appointment,  the  Secretar 
the  Navy  should  be  required  to  appoint  those  graded  highest  on 
examination-list  according  to  clear  rules,  subject  to  which  all  the 
aminations  should  be  conducted,  as  he  now  appoints  clerks  for  his 
partment. 

Under  such  a  system,  which  w^ould  make  both  the  Military  and 
Naval  Academies  truly  representative  of  the  freedom  and  justice  of 
institutions,  which  would  open  them  to  all  classes  and  all  parties  a! 
which  would  exclude  patronage,  favoritism,  and  monopoly  by  inal 
cadetships  the  prizes  of  superior  personal  merit,  which  would  bring 
methods  of  gaining  admission  to  those  institutions  into  harmony 
the  methods  now  being  enforced  for  entering  the  departments  to  w 
the  Academies  are  subordinate,  I  am  persuaded  that  cadets  of  sup« 
qualifications  would  be  secured,  that  the  Academies  would  stand  hi^ 
ill  public  estimation,  and  that  members  of  Congress  and  the  Presi< 
would  be  relieved  of  much  annoyance  in  the  dispensation  of  apatroi 
which  is  not  only  indefensible  upon  any  sound  policy,  but  is  miscl 
ous  In  all  its  efiects. 

DORMAN  B.  EATO 
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1  concur  most  heartily  iu  the  general  spirit  and  in  most  of  the  con- 
<iWsions  of  Mr.  Eaton's  special  report. 

GEO.  H.  PENDLETON. 

Iconcnr  in  the  arguments  and  general  conclusions  of  Mr.  Eaton  in 
tte  foregoing  special  report.  It  cannot  be  doubted  that  the  existing 
^ystem  of  admission  to  the  Naval  Academy  is  open  to  very  strong  ob- 
jectious.  Any  new  system  adopted  should  of  course  be  subject  to  the 
approval  and  control  of  the  Superintendent  and  Academic  Board  of  the 
Academy. 

EDWARD  S.  JOYNES. 

We  concur  in  Mr.  Eaton's  special  report. 

W.  H.  UPHAM. 

STEPHEN  M.  ALLEN. 

E.  S.  JEWETT. 
Hon.  William  PI  Chandler, 

/Secretary  of  the  Navy. 


REPORT  OF  THE  SUPERINTENDENT. 

United  States  Naval  Academy,  Annapolis,  Md., 

November  1,  1884. 

Sir:  I  have  the  honor  to  report  that  during  the  past  year  the  pre- 
scribed course  of  instruction  has  been  carricMl  out ;  that  forty-six  cadets 
completed  the  four  years'  course  in  June  last,  ^ve  "with  distinction" 
and  twenty-five  "with  eredit,''  and  were  detivched  from  the  Academy  to 
Perform  two  years'  service  atloat.  Twenty  five  of  this  class  entered  as 
cadet-midshipmen,  and  twenty-one  as  cadet  engineers. 

Tbe  usual  summer  practice  cruise  was  made  by  the  cadets  of  the  first, 
third,  and  fourth  classes,  in  the  sailing?  ships  Constellation,  and  Dale. 
^>opie8  of  the  rej)orts  of  the  commanding  officers  of  these  vessels  are 
forwarded  herewith,  marked  A,  and  B. 

Tbe  cadets  ot  the  second  class  were  retained  at  the  Academy  during 
^be  Kurjuner  and  daily  instructed  in  mechanical  w^ork  in  the  shops  of 
tbe  department  of  steam-engineering;  they  were  also  instructed  in 
^nnin;?and  managing  steam-launches,  managing  boats  under  oars,  and 
Q^der  sails,  signaling,  steam-fleet  tactics,  howitzers  afloat,  target  prac- 
tice with  mortars,  machine  guns,  rifled  howitzers,  and  great  guns. 

J^^cessary  repairs  and  impro^^ements  have  been  made  to  the  public 
*^wildings  and  grounds  as  far  as  practicable  during  tlie  year. 

Eijjhty-three  candidates  for  admission  presented  themselves  in  May 
^^a  June  last  and  eighty-one  in  September.  Of  this  number  one  was 
^Ver  age,  one  withdrew,  one  was  refused  examination,  fifty-two  failed 
J,^  pass  the  requiredmental  examination,  and  twenty-five  were  rejected 
J^**  piiysical  defects.  The  physical  defects  of  nine  were  waivied  by  the 
*^G|>artinent.  Ninety-three  were  admitted  and  appointed  naval  cadets. 
Experience  has  shown  that  cadets  who  enter  the  Academy  in  May 
&^in  a  great  advantage  over  tiiose  who  enter  in  September,  and  1 
»^herefore  respectfully  recommend  that  hereafter  all  nominations  of  can- 
yi<lat«'8  shall  be  made  by  the  4th  day  of  March,  and  that  all  candidates 
^^f  admission  shall  be  required  to  present  themselves  for  examination 
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between  the  15tb  day  of  May  and  the  1st  day  of  Jane.    This  would 
necessitate  a  modification  of  section  1514,  Revised  Statutes. 

I  also  respectfully  renew  the  recommendation  made  in  my  last  report^ 
that  it  will  be  beneficial  to  the  Navy  and  to  the  cadets,  and  a  saving  of 
expense  to  the  Government,  to  so  modify  the  act  of  August  5, 1882,  that 
the  selection  of  cadets  who  are  to  fill  vacancies  in  the  lower  grades  of 
the  line  and  Engineer  Corps  of  the  Navy  and  of  the  Marine  Corps,  shall 
be  made  upon  the  completion  of  the  four  years'  course,  instead  of  upon 
the  completion  of  the  six  years'  course. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  EAMSAY, 
Captain,  JJ,  8.  Navy,  Superintendent 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 


CBUISE  OF  TEE  CONSTELLATION, 

United  States  Practice  Ship  Constellation, 

Annapolis,  Md.,  August  31,  1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  practice — 
cruise  of  this  vessel,  oflScered  as  follows:  Commander  N.  H.  Farqnhar, 
commanding ;  Lieut.  Walton  Goodwin,  executive  officer;  Lieut.  John  F» 
Meigs, navigator;  Lieut.  E.  H.  Gheen,  watch  officer;  Lieut.  E.  B.  Barry, 
watch  officer ;  Lieut.  H.  O.  Rittenhouse,  watch  officer;  Lieut.  J.  O.  Cresap, 
watch  officer;  Ensign  A.  E.  Culver,  assistant  to  instructor  in  naviga- 
tion; Paymaster  Theo.  S.  Thompson,  Surgeon  John  C.  Wise,  P.  A.  Sur- 
geon J.  M.  Murray,  Chaplain  A.  A.  McAlister. 

On  June  9,  109  naval  cadets,  as  follows,  first  class,  20;  third  class. 
41 ;  foiirth  class,  48,  were  embarked. 

June  16,  Sailed  from  Annapolis  and  worked  down  the  bay,  anchor- 
ing at  night;  finally  reached.  Fort  Monroe  June  23. 

June  25.  Sailed  from  Fort  Monroe,  but  on  account  of  bad  weather 
anchored  in  Lynn  Haven  Bay  until  next  day. 

June  26.  Took  departure  ifrom  Cape  Henry  and  stood  out  to  sea,  run- 
ning southeast  to  Gulf  Stream,  thence  gradually  working  north;  reached 
Portsmouth,  N.  H.,  9  p.  m.  July  16. 

In  Portsmouth  the  ship  was  moored  alongside  the  navy-yard. 

Rear- Admiral  C.  H.  Wells,  commanding,  and  the  officers  of  that  sta- 
tion, did  everything  to  make  our  stay  agreeable  and  instructive  for  the 
cadets.  The  dry-dock,  various  shops,  and  store-houses  were  visited,  and 
everything  explained  to  the  young  gentlemen  by  those  in  charge. 

The  ship  was  detained  several  days  by  the  honorable  the  Secretary 
of  the  Navy,  in  order  that  the  officers  and  cadets  might  participate  in 
the  reception  ceremonies  of  the  Greely  Relief  Expedition  on  shore. 
The  naval  cadets  went  as  an  infantry  battalion,  in  charge  of  Ensign 
W.  F.  Fullam,  and  presented  a  very  creditable  appearance.  The  en- 
tire naval  force  of  1,200  men,  consisting  of  naval  cadets,  marines^  sea- 
men, and  apprentices,  was  placed  under  my  command. 

August  6.  Sailed  from  Portsmouth,  reaching  the  bay  August  12,  and 
finally  Annapolis  August  28. 

The  weather  in  Portsmouth  was  cool  and  bracing,  and  I  think  we 
were  all  benefited  thereby.  At  sea,  both  in  going  and  returning,  con- 
tinuous damp  weather,  squally,  and  rains,  unusual  in  these  latitudes; 
on  several  occasions  we  were  days  without  observations  of  the  sun.    A 
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moderate  gale  from  the  north  was  experienced  at  the  start;  the  sea, 
somewhat  rough,  made  almost  all  the  cadets  sea-sick  for  a  few  days. 
It  also  rained  mostof  this  time,  which  did  not  make  it  more  comfortable. 
Much  fog  was  also  experienced  from  Cape  Cod  to  Davis's  Sonth  Shoal. 

The  routine  laid  down  in  the  instructions  has  been  carefully  carried 
ont  The  first  class  have  in  tui  n  performed  the  duties  of  capfains  of 
the  top,  officers  of  tops,  officer  of  the  forecastle,  quarter-deck  duty, 
and  mates  of  gun  and  berth  decks,  officers  of  boats,  and  frequently  in 
charge  of  the  deck.    They  seem  to  be  timid  aloft. 

The  third  and  fourth  classes  have  been  doing  seaman's  and  ordinary 
seaman's  duty  (except  cleaning  ship),  standing  watch  and  watch  at 
sea.  Both  classes  have  made  progress ;  some  of  the  fourth-classmen, 
vho  at  first  were  backward,  have  become  good  topmen.  At  first  the 
fourth  class  were  not  stationed  aloft,  but  since  leaving  Portsmouth 
many  have  been  so  stationed  at  their  own  request.  Asa  rule,  the  light 
sails  are  almost  entirely  handled  by  the  cadets. 

In  addition  to  the  usual  exercises  and  signal  drill  the  following  course 
of  iustruction  for  each  week  has  been  carried  out : 

Week  ending  June  21,  1884. 

First  class. — Will  make  a  note  and  submit  on  Saturday,  the  manner 
of  bringing  to  a  chain,  heaving  up,  catting  and  fishing  an  anchor,  and 
securing  for  sea. 

Third  class. — All  standing  rigging,  manner  of  fitting,  and  order  in 
which  it  goes  over  mast-heads.    Sketch  a  lower  mast-head. 

Fourth  cla^s, — Parts  of  the  ship,  masts,  yards,  and  sails.  Name  the 
gear  of  a  topsail  and  describe  its  use. 

Week  efiding  June  28. 

First  cla^s. — Will  make  a  note  and  submit  on  Saturday  the  method  ol 
hoisting  in  a  steam-launch,  securing  yards,  &c. 

Third  class. — Reeve  running  rigging. 

Fourth  class, — Name  the  gear  of  courses  and  light  sails ;  describe  use 
and  where  belayed  .on  deck.  Knot  a  ropeyarn ;  tie  a  bowline ;  running 
bowline  and  bowline  on  a  bight;  a  reef  knot;  a  half  hiteh;  rolling 
hitch;  timber  hitch;  clove  hitch,  and  marling  hitch. 

Week  ending  July  5. 

First  class. — Will  make  a  note,  and  submit  on  Saturday, "  reefing  top- 
sails." 
Third  class, — Anchors  and  chains. 
Fourth  class. — Standing  rigging. 

Week  ending  July  12. 

First  class. — Will  make  a  note  on  tacking  and  wearing. 

Third  chiss. — Securing  anchors,  ready  for  letting  go,  and  for  sea. 

Fourth  class. — Standing  rigging  (repeated).  Make  a  wall-knot; 
doable  wall  and  crown;  Mathew  Walker  knot;  sheet  bend;  carrick 
bend. 

Week  ending  July  19. 

First  cUlss. — ^Will  make  a  note  on  Portsmouth  navy-yard,  describing 
partR  visited. 

Third  class. — ^Make  a  sketch  of  ^^  head  booms,"  showing  order  of 
rigging. 
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Fourth  class, — Make  a  sketch  of  jib  and  spanker,  naming  parts  and 

Week  ending  July  26. 


gear. 


First  class. — Will  make  notes  on  navy-yard,  describing  parts  visited. 

Third  class. — Make  a  sketch  of  mainyard ;  describe  bringing  chain 

to  capstan. 

Fourth  class. — Make  a  sketch  of  a  topsail,  naming  x>arts  and  geai*. 

WeeJc  ending  August  2. 

First  class, — ^Will  submit  notes  on  navy -yard,  describing  parts  visitetL  ^ 
Third  class, — Sketch  topmast  head,  showing  doublings  of  mast  ani 

order  of  rigging.    Describe  reefing  topsails. 

Fourth  class, — Sketch  a  mainyard  with  mainsail,  showing  and  namiDj 

gear. 

Week  ending  August  9. 

First  class, — Will  submit  notes  on  bending  and  unbending  shee^ 

chains. 

Third  class, — Reeve  studding  sail  gear.   Make  up  a  topsail  for  bendingf- 
Fourth  class, — Nomenclature  of  Vlll-inch  gun  and  carriage.    Mako 

an  eye-splice;  short  splice  and  long  splice. 

Week  ending  August  16. 

First  class, — Setting  and  taking  in  studding  sails. 
Third  class. — Make  a  sketch  of  starboard  foretopgallant,  topmast, 
and  lower  studding  sails,  showing  lead  of  gear. 
Fourth  class, — Compass,  lead,  and  log  lines. 

Wtek  ending  August  23. 

First  class. — Transporting  a  sheet  anchor. 

Third  class. — Tacking  and  wearini*-,  with  compass  questions. 

Fourth  class. — Give  stations  and  duties  of  an  Vlll-iuch  gun's  crew  at 
''  cast  loose  and  provide,"  "  worm,"  *'  parcel,"  and  '*  serve." 

In  navigation,  taught  to  the  first  class  only,  much  has  been  done,  as 
you  will  see  from  the  following  schedule  of  work : 

June  16,  17^  and  18. — The  adjustment  and  use  of  sextant;  use  of 
azimuth  com|)ass.  Each  cadet  took  cross  bearings  three  times  daily 
while  under  way  and  once  while  at  anchor,  and  plotted  ship's  position 
on  chart.  Observed  bearing  of  0,  and  found  compass  error  by  time 
azimuth. 

June  19  to  June  23  {Chesapeake  Bay). — Exercised  daily  in  fixing  ship's 
])Osition  by  three  point  problem ;  angles  taken  by  sextant;  astronomical 
triangle  and  detinitions  in  nautical  astronomy  explained.  Each  cadet 
<onstructed  a  Mercator  chart  of  the  bay  and  explained  its  construction. 
Worked  time  azimuth  for  compass  error. 

Jrine  25. — Plotted  ship's  position;  worked  time  azimuth  for  compass 
error;  instructed  in  ditlerent  sailings. 

June  26  [Lynn  Raven  Bay). — Found  course  and  distance  to  Nantucket 
Light. 

June  27  {at  sea). — Worked  dead  reckoning  and  meridian  altitndeof  0. 

June  28,  30;  July  1,  2  {at  sea). — Day's  work  daily  (a.  m.  or  p.  m.  time), 
sight  for  longitude,  meridian  altitude  0 ,  and  dead  reckoning.  Abbrevi- 
ations and  uses  of  charts  explained. 

July  3  {at  sea). — Sumner's  single  line  of  position,  cir.  cum.  meridian 
altitude  0. 
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July  5  to  July  8  (at  sea). — Meridian  altitude  0  daily.  The  following 
sights  were  worked  out:  For  latitude  cir.  cum.  meridian  altitude  0* 
meridian  altitude  d  ,  altitude  of  *  Polaris ;  for  longitude  a.  m.  and  p.  m. 
timesif(bts  0,  time  sight  (d  iii»d  time  sights  of  *  ^^Vrcturus  and  Spica. 
July  9  (at  Hea), — Sumner's  double  line  position  by  two  a.  m.  time 
sights,  meridian  altitude  0. 

July  10  (at  «m). — Sumner's  double  line  position  by  simultaneous  ob- 
servation of  0  and  (C  for  longitude.     Meridian  altitude  0. 

Julyll  (at  Hea). — Sumner's  double-line  position  by  simultaneous  ob- 
servations of  two  stars  for  longitude.  Meridian  amplitude  ®,  and  am- 
plitude of  0  for  compass  error. 

JulyH  (at  sea). — Sumner's  double-line  position  by  a.  m.  and  p.m. 
time  sights  0  ;  meridian  altitude  0. 
July  15  (at  sea). — Same ;  also  time  azimuth  for  compass  error. 
July  16  (at  sea]. — Same. 

July  17  to  Augnst  4  (Portsmouth^  N.  H.). — Each  cadet  worked  out  a 
suuset  table  for  the  port,  found  the  time  of  high  water  and  the  time 
the  snn  crossed  the  prime  vertical  on  different  days,  and  took  two  ob- 
servations with  sextant  and  artificial  horizon  for  chronometer  error  and 
rate.    Instructed  in  sailings  and  advantages  of  Sumner's  lines. 

August  6  (Portsmouth,  X.  H.). — Found  course  and  distance  to  Cape 
Henry  by  Mercator  and  middle  latitude  sailing. 

August  6  [at  sea). — Sumner's  double-line  position  by  2  a.  m.  time 
^\g]\i%  meridian  altitude  0. 

Augnst  7  (at  sea). — Sumner's  double  line  by  two  observations  for  lati- 
tude q/  and  cp'^  method  meridian  altitude  <D. 

August  8  (at  sea). — Sumner's  double  line  by  one  observation  for  longi- 
tude and  one  for  latitude  ^'  and  </>''  circum  meridian  altitude. 

July  11  {at  sea). — Same ;  also  am j)litude  of  0  for  compass  en-or.  When- 
ever Sumner's  lines  were  worked  out,  they  were  plotted  on  Mercator's 
charts,  constructed  in  note-books,  and  the  intersection  of  the  lines  car- 
ried to  noon. 

July  12  (Lynn  Haven  Bay). — Time  azimuth  for  compass  eiTor.    Ad- 
instments  and  optical  principles  of  sextant. 
July  13. — Same. 

July  14, 18  {Hampton  Roads). — General  review  of  work  gone  over. 
At  sea,  noon  and  latitude  was  reported  daily  to  the  officer  of  the  deck 
by  one  of  the  cadets.  Each  week  one  cadet  was  detailed  as  assistant 
to  navigator,  and  was  instructed  in  regard  to  making  out  the  usual  me- 
teorological reports,  the  windinj:  and  comparing  of  chronometers,  and 
the  other  daily  duties  of  a  navigator  at  sea. 

The  interest  manifested  in  the  navigation  work  by  the  ciuiets  has  been 
most  satisfactory. 

While  at  anchor  in  the  Patuxent  the  Dale  moored  shipand  cleared 
hawse.  The  sheet  anchor  of  this  ship  was  let  go,  hove  up,  and  trans- 
ported to  its  place  by  means  of  the  yards.  The  first-class  men  of  both 
ships  were  present  on  these  occasions. 

It  affords  me  much  pleasure  to  say  that  the  officers  performed  their 
duty  with  zeal  and  intelligence,  and  were  untiring  in  their  efforts  in 
instructing  the  naval  cailets. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

N.  H.  FARQUHAR, 

Commander,  U.  8.  Navy^ 
Commanding  U.  8.  P.  S.  Constellatiofu 

Capt.  F.  M.  Ramsay,  U.  S.  N., 

Superintendent  United  8tates  Naval  Academy,  Annapolis,  Md. 


94        REPORT  OP  THE  SECRETARY  OP  THE  NAVY. 

CRUISE  OF  THE  DALE, 

it.  S.  Practice  Ship  Dale  (Third  Rate), 
Off  the  Naval  Academy^  Annapolis^  Md,j  August  28, 1884. 

Sir  :  I  submit  the  following  report  of  the  summer  practice  cruise  o-^ 
this  vessel,  under  mj  command :  The  Dale  was  put  in  commission  on  May 
26,  at  Annapolis,  with  the  following-named  oflScers,  58  naval  cadets  (1» 
of  the  first  class  and  39  of  the  third  class),  and  98  men  :  Commander  (J. 

D.  Sigsbee,  commanding;  Lieut.  Albert  Koss,  executive  officer;  Lieuti. 
F.  M.  Wise,  navigator  and  instructor  in  navigation ;  Lieut.  R.  T.  Jasper, 
watch  officer;  Lieut.  Theod«ric  Porter,  watch  officer;  Lieut.  A.  C.  Dil- 
lingham, watch  officer;  Ensign  W.  F.  Fullam,  watch  officer;  Ensign  S. 

E.  Woodworth,  assistant  instructor  in  navigation ;  Past  Assistant  Sur- 
geon D.  N.  Bertolette ;  Assistant  Paymaster  Eustace  B.  Rogers. 

Ensign  Woodworth  was  detached  June  3 ;  his  place  was  taken  by 
Bnsign  Knapp  on  June  10.    The  cadets  were  embarked  on  June  9. 

Although  the  vessel  had  recently  been  under  repairs  at  the  Norfoll^ 
navy-.vard,  she  was  found  not  to  have  been  thoroughly  repaired,  and  I 
reported  so  to  you  in  a  letter  dated  June  15,  1884. 

We  left  Annapolis  inner  harbor  on  June  16,  in  company  with  the 
Constellation,  acting  under  your  orders  dated  June  12,  a  copy  of  whicli> 
is  appended  hereto  and  marked  A.  On  our  arrival  at  Hampton  Roads^ 
Va.,  on  June  liC,  I  received  telegraphic  orders  from  the  Secretary  of 
the  Navy  to  proceed  with  the  Dale  to  Norfolk.  A  copy  of  these  orders 
is  appended  hereto  and  marked  B.  On  June  21  the  Dale  was  towed 
to  the  Norfolk  navy-yard,  where  her  rudder  was  repaired,  and  an  in- 
spection was  made  of  her  hull  by  T.  D.  Wilson,  chief  constructor  of  the 
Navy.  We  were  towed  back  to  Hampton  Roads  on  June  23  by  the 
Naval  Academy  tender  Phlox,  and  found  the  Constellation  at  anchor 
there.  Before  leaving  Norfolk,  I  received  telegraphic  orders  from  yoa 
to  proceed  on  the  cruise.  A  copy  of  these  orders  is  appended  and 
marked  G.  The  Constellation  put  to  sea  from  Lynnhaven  Bay  on  June 
26,  but  a  heavy  gale  of  wind  set  in  soon  after  she  had  passed  outside 
the  capes  of  the  Chesapeake,  and  the  Dale  remained  at  anchor  near 
Hampton  Roads.  On  June  30  we  put  to  sea  and  cruised  to  the  north- 
ward, for  the  most  part  between  Nantucket  and  the  northern  and  west- 
ern limits  of  the  Gulf  Stream,  as  shown  b^^  th^  track  chart  accompanying 
this  report.  In  the  main,  the  weather  was  made  very  disagreeable  by 
rain,  tog,  and  overcast  skies. 

We  arrived  in  Portsmouth  lower  harbor  on  July  16,  and  were  towed 
to  the  navy -yard  on  the  following  day  by  the  United  States  tug  Leyden. 
On  the  17th  the  Constellation  was  also  towed  to  the  yard,  that  vessel 
having  arrived  on  that  day.  While  at  the  navy-yard,  the  cadets  per- 
formed the  various  duties  pertaining  to  the  routine  and  port  drills,  and 
visited  the  several  departments  of  the  yard. 

The  practice  ships  were  detained  at  Portsmouth  beyond  the  day  orig- 
inally set  for  sailing.  This  was  done  by  order  of  the  Secretary  of  the 
Navy,  then  present,  in  order  that  the  officers  and  cadets  might  co- 
operate with  the  citizens  of  Portsmouth  and  with  the  North  Atlantic 
fleet  in  the  ceremonies  attending  the  reception  of  Lieutenant  Greely, 
and  the  Arctic  fleet,  under  Commander  Schley. 

While  at  Portsmouth,  we  were  fitted  with  a  new  main  topmast  and  a 
new  main -cap. 

On  July  31  Naval  Cadet  Burnstine,  of  the  first  class,  was  granted  sick 
leave  until  September  29. 

We  put  to  sea  from  Portsmouth  on  August  5,  one  day  in  advance  of  the 
Constellation,  and  made  the  best  of  our  way  to  the  capes  of  the  Chesa- 
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peake.  The  weather  during  Dearly  the  whole  passage  was  exceedingly 
disagreeable.  We  had  heavy  baffling  sqaalls,  thick  weather,  moderate 
gales  of  short  durdtion,  and  very  few  observations  for  position.  On  ac- 
count of  heavy  weather  we  put  into  Lynn  Haven  Roads  on  August  12, 
fiudJDg  the  Constellation  at  anchor  there,  she  having  arrived  earlier  on 
the  siinie  day. 

From  August  13  to  August  18  the  vessels  were  at  anchor  in  Hampton 
Beads.  Since  then  they  have  been  working  up  the  bay,  anchoring  each 
DJght  iu  company.  We  arrived  off  the  J^aval  Academy  at  7.50  a.  m. 
to-day. 

During  the  cruise  we  have  followed  the  excellent  published  routine 
as  closely  as  the  state  of  the  weather  has  permitted,  and  I  think  the  re- 
soltsof  the  cruise  will  be  found  satisfactory.  Lieut.  Albert  Koss  and 
the  other  officers  of  the  vessel  have  given  me  hearty  support  and  have 
spared  no  pains  to  make  the  cruise  successful.  A  pleasanter  cruise,  so 
far  as  pertains  to  my  relations  with  the  officers,  both  private  and  offi- 
cial, it  would  be  difficult  to  imagine.  The  cadets  have  distinguished 
themselves  as  a  body  by  hard  work  and  good  nature,  and  the  cadets  of 
the  first  class  especially,  seem  to  have  set  a  high  standard  of  respecta- 
bility, 80  far  as  I  can  judge  by  my  own  observations  and  the  reports 
that  have  reached  me.  Only  one  cadet  has  made  himself  remarkable 
by  defiant  misconduct,  and  his  case  has  been  reported  to  you  for  such 
actioD  as  you  may  see  fit  to  take. 

The  following  is  a  statement,  under  general  headings  only,  of  the 
work  covered  in  the  practical  instruction  of  cadets  during  the  cruise. 

EMPLOYMENT   OP  NAVAL  CADETS. 

First  class. — Seamanship^  gunnery  drills ,  &c. — In  charge  of  the  deck, 
making  ai  d  taking  in  sail,  tacking,  wearing,  box-hauling,  chapeling, 
missing  stays,  heaving  to,  getting  casts  of  deep-sea  lead,  trawling  for 
deep-sea  specioiens,  shifting  sails,  reefing  and  shaking  out  reefs,  reev- 
ing off  gear,  sending  up  and  down  light  yards  and  masts,  maintopmast 
cap  and  cross  trees,  top-mast,  lower  yard,  and  lower  cap ;  the  various 
evolutions  in  port,  boat  duty,  as  officers,  and  as  coxswains;  midshipmen 
of  quarter-deck,  and  forecastle,  mate>s  of  gun  and  berth  decks,  and  holds 
and  hall ;  aid  to  captain  and  navigator,  and  as  petty  officers,  officers  of 
^ngway,  divisions,  &c. ;  gun,  company,  pistol,  small-arm,  and  battal- 
ion drills,  general  quarters,  day  and  night,  in  port  and  at  sea;  clear 
ship  for  action,  target  practice  at  sea,  under  way;  fire  quarters  and 
abandon  ship ;  journals  and  notes  on  visits  to  the  different  departments 
of  the  navy-yard,  Portsmouth,  N.  H. ;  visits  to  dry -dock  and  monitor 
Passaic  while  iu  the  dock  and  shops  at  Norfolk  navy  yard ;  in  signals, 
sending  and  receiving  messages  by ^  the  Army  and  general  service 
codes ;  anchoring  and  getting  under  way,  mooring  and  unmooring,  clear- 
ing hawse,  carrying  out  and  letting  go  a  kedge  anchor:  transportation 
and  stowing  of  a  sheet  anchor.  In  general,  all  the  routine  and  other 
work  pertaining  to  a.  cruise  under  sail,  with  the  usual  visits  to  port. 

Third  class. — Notes  on  all  of  the  standing  and  running  rigging,  fore 
and  aft,  on  all  masts,  yards,  and  head-booms,  on  all  sails,  ground- 
tackle,  and  fish-boom ;  bringing  chain  to  ca]>stau  and  bitting  chain ; 
stowage  and  securing  of  bower  anchor,  mooring  and  unmooring,  and  in 
signal  code,  fiags,  and  systems ;  notes  on  Myer's  signals,  with  much 
practice  in  signaling;  exercise  at  evolutions  of  ships,  at  helm  and 
aloft;  special  exercise  on  mizzen,  and  in  hxisiug  and  furling,  reefing, 
shaking  out  reefs,  bending  and  unbending,  on  spare  yard  rigged  as  a 
topsail  yard,  at  great  guns,  small-armS;  pistols,  company  and  b^avaAWoTi 
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drills,  in  boats,  &c.;  exercises  in  knotting  and  splicing,  making  up  sails, 
and  reeving  gear,  boxing  the  compass,  marking  lead  and  log  lines,  heav- 
ing  lead  and  log,  steering,  &c. ;  all  duties  except  cleaning  ship ;  uote^ 
accompanied  by  numerous  and  in  many  cases  elaborate  sketches. 

NAVIGATION,  ETC. 

First  class, — Adjustment,  nse,  and  care  of  sextant,  and  ])ractice  i 
taking  vertical  and  horizontal  angles;  use  of  azimuth  compass  in  tafe 
ing  bearings  of  sun  and  terrestrial  objects;  fixing  ship's  position  l^ 
simultaneous  bearings  or  angles  (including  use  of  danger  angle) ;  fine: 
ing  distance  of  objects  on  shore  by  bow,  beam,  or  quarter  bearnifjs,  C3 
successive  bearings  in  connection  with  tables ;  notes,  with  sketches  (m 
aids  to  navigation,  buoys,  beacons,  lights,  and  light-ships,  and  how  tr 
distinguish  and  use  them  ;  individual  instruction  and  practice  in  pilol 
age  from  time  to  time  as  occasion  offered ;  finding  time  of  sunset  Ip. 
use  of  tables,  and  instruction  in  method  by  time  sight;  finding  tim0 
of  high  water,  and  which  of  two  daily  tides  is  higher;  finding  chra 
nometer  error  by  single  altitude  data  given ;  dead  reckoning;  me«idiai 
altitude  of  sun,  and  deviation  of  constant;  latitude  by  ^',  «^''  method 
with  form  given  to  explain  deviation  of  H.  A.,  when  an  altitude  oi 
moon,  star,  or  planet  is  observed,  time-sights  of  sun,  moon,  and  stan? 
and  finding  time  when  sun  is  on  prime  vertical ;  time  azimuth  for  find 
ing  compass  error.  All  observations  out  of  the  meridian  were  workec 
for  two  results  to  give  a  Sumner's  line  of  bearing.  Instruction  and 
practice  in  working  back  from  noon  latitude,  and  forward  from  longi 
tude  of  a.  m.  time-sight  to  find  position  at  noon ;  finding  noon  positiou 
by  the  intersection  of  a.  m.  and  p.  m.  *",  tf*'  observations,  plottexl  on 
Mercator  chartlet,  and  worked  forward  and  back,  respectively,  for  run 
to  noon ;  instruction  in  principle  and  practice  in  construction  of  Mer 
cator  chartlets,  and  plotting  Sumner  lines  and  compass  bearings  on  them; 
sketch  of  shore  from  Fort  Monroe  to  Back  liiver  light  from  instructioi 
in  principles  of  sketching  given  class  by  commanding  officer;  Buckneri 
method,  construction  and  use  of  tables. 

I  have  the  honor  to  be,  very  respectfullv,  your  obedient  servant, 

■^        C.  D.  SIGSBEB, 
Commander^  Commandbig, 

Oapt.  F.  M.  Ramsay,  U.  S.  N., 

Superiiitendent  of  the  Naval  Academy, 


A. 

United  States  Naval  Academy, 

AnnapoUSy  Md.,  June  12,  1884. 

Sir:  As  soon  as  the  ship  under  your  command  is  ready  for  sea  yoi 
will  proceed  on  the  summer  cruise. 

Circumstances  permitting,  I  desire  that  you  shall  arrive  at  Ports 
mouth,  N.  H.,  about  July  17.    Sail  again  July  31,  enter  Chesapeake  Ba^ 
about  August  14,  and  arrive  at  Annapolis  August  28. 
Keep  me  advised  of  your  movements  when  possible. 
Very  respectfully,  your  obedient  servant, 

F.  M.  EAMSAY, 
Captain  TJ.  S.  N,j  ISuperintendent, 
Commander  C.  D.  Sigsbee,  U.  S.  N., 

Commanding  U,  S.  8,  JJale^  off  Naval  Academy, 
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B. 

WASHINGTON,  D.  0.,  June  18, 1884. 

Proceed  with  the  Dale  to  the  Norfolk  yard  immediately.    Acknowl- 
edge receipt  of  this. 

WM.  E.  OHANDLEE, 

Secretary, 
GoMMANDiNa  Officer  U.  S.  S.  Dale, 

Fwt  Monroe^  Va, 


0. 

Annapolis,  Md.,  June  23, 1884. 

Proceed  on  craise  when  you  get  away  from  navy-yard.    Stop  alt  Old 
Point  for  mail. 

F.  M.  EAMSAY, 

Superintendent. 
Commander  Sigsbee, 

Commanding  BaUy  Navy-tardj  Norfolk^  Va. 


Eiiimatei  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886, 

by  the  United  States  Naval  AccAemy, 


Detailed  objects  of  expenditure,  and  explanation. 


Ukitsd  Statkb  Naval  Acadsmt. 
fob  pay  of  ph0fxb80b8  ahd  0theb8. 

One  professor  of  mathematics  and  one  of  chemistry,  at  $2,500  each  (appro- 
priated)  

One  professor  of  Enj^lish  studies,  history  and  law,  one  professor  of  phys- 
icn,  and*  one  of  Spanish  and  French,  at  $2,200  each  (appropilat^d) 

OneassiMtant  professor  of  English  studies,  history,  and  law,  foor  of  French, 
and  one  of  ctrawinfr.  at  $1,800  each  (appropriated) 

One  sword-master,  at  $1,500  (appropriated)  

Two  assistant  sword-masters,  at  $1,000  each  (appropriated) 

One  boxiniz-maRti^r  auid  fj^ymnast,  at  $1,2C0  (appropnated) 

One  assistant  librarian,  at  $1,400  (appropriated) 

One  secretary  of  the  Naval  Academy,  at  $1,800  (appropriated) 

Thret^clerks'to  the  Superintendent,  at  $1,200,  $1,000,  and  $800,  respectively 


(apuropriat^'d) 

One  cit?rk  U*  the  commandant  of  cadets,  at  $i  ,200  (appropriated) 

One  clerk  to  pay  oflScer,  at$l,000  (appropriated)  

One  dentist,  at  $1,000  (appropriated) 

One  baker,  at  $000  (appropriated) 

One  mechanic  in  department  of  physics  and  chemistry,  at  $730  (appropri- 


ated) 


One  cook,  at  $325  50  (appropriated) 

One  messenger  to  Superintendent,  at  $eOO  (appropriated)  

One  armorer,  at  $529.50  (appropriated)    

One  fanner's  mate,  at  $469.50  (appropriated) 

One  qnarter-snnner,  at  $409.50  (appropriated) 

One  coxswain,  at  $469.60  (appropriatea) 

One  seaman  in  department  of  seamanship,  at  $349.50  (appropriated) 

One  attendant  in  department  of  astronomy  and  one  in  department  pf  phys- 
ics and  chemistry,  at  $25  per  month  each  (appropriated) 

*  Heretofore  appropriated  for  professor  of  Spanish  only. 

6943  NAVY 7 


5,000  00 

6,600  00 

10, 800  00 
1,500  00 
2,000  00 
1,200  00 
1,400  00 
1,800  00 

3, 000  00 
1, 200  00 
1,000  00 
1,600  00 
600  00 

730  00 
325  50 
600  00 
629  50 
469  50 
409  50 
469  50 
349  50 

600  00 
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Estitnates  of  appropriaiiona  required  by  the  United  States  Naval  Academy — Continaed. 


Detailed  otijecta  of  expenditure,  uid  explanations. 


FOB  PAT  OF  FBOFE8BOB8  AND  0THXB8— continued. 

Six  attenduits  at  recitation  rooms,  library,  store,  chapel,  and  offices,  at 

$20  per  month,  each  (appropriated ) 

One  band  master,  at  $528  (appropriated)    

Twenty-one  flrst-olass  mnsfcians,  at  $348  each  (appropriated; 

Seven  second-class  musicians  at  $300  each  (appropriated) 


^Additional  pay  to  second  and  third  clerks  to  Superintendent,  at  $200 
each  (submitted) 

tOnemessman.  at  $288  (submitted) , 

J  Additional  pay  for  mechanic  in  department  of  physics  and  chemistry, 
so  that  he  may  receive  $3.50  per  day  (submitted) 

^Additional  pay  to  six  attendants  at  recitation  rooms,  library,  store, 
chapel,  and  offices,  at  $6  per  month  each  (submitted) , 

II  One  messenger  to  commandant  of  cadets,  at  $300  (submitted) 


FOB  PAT  OF  WATCHMKH  AND  0THBB8. 


One  captain  of  the  watch  and  weigher,  at  $2.50  per  diem  (appropriated) . 
9ur  watchmen,  at  $2  pel 
DC  oreman  of  the  gas  a 
per  day  (appropriated) 


iffher,  at  $2.50  per  d 
Four  watchmen,  at  $2  per  day  each  (apnropriated)  . . 
One  oreman  of  the  gas  and  steam-heating  works  of 


the  Academy,  at  $5 


Ten  attendants  at  gas  and  steam-heating  works;  one  at  $3,  one  at  $2.50, 
and  eight  at  $2  per  day  each  (appropriated) 

One  steam-pipe  fitter,  at  $600  (appropriated)    , 

One  foreman  of  Joiners,  one  foreman  of  painters,  and  one  foreman  of  ma- 
sons, at  $3.50  per  dav  each  (appropriated) 

One  mason,  at  $3  per  day  (appropriated) 

Two  Joiners  and  one  painter,  at  $2.50  per  day  each  (appropriated) 

One  tinner,  one  gas  fitter,  and  one  blacksmith,  at  $2.50  per  day  each  (ap- 
propriated)   


FOB  PAY  OF  MBCHANICS  AND  OTHBB8. 

One  mechanic  at  work-shop,  at  $2.25  per  day  (appropriated) 

One  master  laborer  to  keep  public  grounds  in  oraer,  at  $2.28  per  day  (ap- 
propriated)   

Fourteen  laborers  to  assist  in  same ;  three  at  $2  per  day,  and  eleven  at 
$1.50  per  day  each  (appropriated) 

One  lalK>rer  to  superintend  quarters  of  oadete,  at  $2  per  day  (appropri- 
ated) 


Twenty  seiruits  to  attend  and  keep  in  order  the  quarters  of  cadets  uid 
public  buildings,  at  $20  per  month  each  (appropriated) 


^  Additional  pay  to  twenty  servants  to  attend  and  keep  In  order  the 
quarters  of  cadets  and  public  buildings,  at  $5  per  montii  each  (sub- 
mitted)  


FOB  PAT  OF  BMPLOTfiB  Df  DBPABTMBNT  OF  8TBAM  BNOINBEBINO. 

One  master  machinist,  one  boiler-maker,  and  one  pattern-maker,  at  $3.50 
per  day  each  (appropriated) 


Two  machinists  and  one  blacksmith,  at  $2.50  per  day  each  (appropriated) . 
Four  laborers,  at  $1.50  per  day  each  (appropriated) 


If  One  molder,  at  $2.50  per  day  (submitted) 


«  ^  crS  P. 


1,440  00 

528  00 

7,308  00 

2,100  00 


400  00 
288  00 

365  50 

360  00 
300  00 


912  60 
2,920  00 

1,825  00 

7,847  50 
600  00 

3,286  SCi 

939  00 

2,347  50 

2,347  SO 


704  25 
882  20 

7, 510  50 
730  00 

4,800  00 


14,676  95 
i,  200  00 


3,286  50 
2,347  50 
2,034  00 


7,668  00 
782  60 


^  a  o 
•a  *  ^ 

B  A  M  4 


53,559  00 


1.  713  5$ 


65,272  60 


23,026  50 


15,776  9& 


8,450  60 

*  The  duties  performed  bv  the  second  and  third  clerks  to  the  Superintendent  are  fully  worth  the 
additional  compensation  submitted. 

t  A  messman  has  been  idlowed  for  twenty-eight  years ;  it  was  omitted  from  the  appropriation  for  the 
fiscal  year  ending  June  30, 1883,  through  a  misunoerstanding. 

t  This  position  requires  a  skilled  raechuiic  and  instrument  maker. 

$  These  men  are  ooliged  to  clothe,  board,  and  lodge  themselves,  and  cannot  do  so  on  less  than  $26> 
per  month. 

H  A  messenger  is  a  nocessity  to  the  officer  filling  the  position  of  oonmandant  of  cjtdets. 

)  A  molder  has  been  allowed  for  sixteen  years,  except  the  past  two  years.  The  services  of  a  molder 
•MBeoMsary. 
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Kmtimates  of  appropriations  required  hy  the  United  Statee  Naval  Academy — Cootioaed. 


DetftUod  objects  of  expenditure,  uid  ezplanationft. 


BBPAIB8  ASm  IMPB0VSMEKT8. 


For  neoesMiry  repairs  of  pnblio  balldinf^,  payements,  wharves,  uid 
walls  incloBiDg  the  ffroands  of  the  Naval  Academy,  and  for  impiove- 
menta,  repairs,  and  xumitare  and  fixtures  (appropriated) 


FUBL  FOB  HEATniG  AXD  LIGHTING. 

For  fael  for  beating  and  lighting  the  Academy  and  school  ships  (appro- 
priated)  


C01fTniOS!IT  BXPBMSBS. 

For  contingent  expenses,  Naval  Academy : 

For  purchase  of  books  for  the  library  (appropriated) 

For  stationery,  blank  books,  models,  maps,  and  text  books,  for  ase  of  in- 
at  ractors  (appropriated) 

For  expenses  of  Board  of  Visitors  to  Naval  Academy  (appropriated) 

'Additional  for  expenses  of  Board  of  Visitors  (sabmitted) 

For  purchase  of  chemicals,  apparatus,  and  instruments  in  departments  of 
physics  and  chemistry,  and  for  repairs  of  same  (appropriated) 

For  purchase  of  gas  ana  steam  machinery,  steam  pipe  and  fittings,  rent, 
of  DuiMings  for  the  use  of  the  Academy,  freight,  cartage,  water,  music, 
mnaical  and  astronomical  instruments,  uniforms  for  the  bandsmen, 
telegraphing,  and  for  feed  and  midntenance  of  teams,  and  for  the  current 
expenses  and  repairs  of  all  kinds,  and  for  incidental  labor  and  expenses 
not  applicable  to  any  other  appropriation  (appropriated) 


For  stores  in  the  department  of  steam  engineering  (appropriated) . 
For  materials  for  repairs  in  steam  machinery  (appropriated) 


o 


lull 


fri  Am  Pi 
H 


921.000  00 


17, 000  00 


2,000  00 


2, 
1. 
1. 


000  00 
500  00 
100  00 


2,500  00 


84, 
1. 


600  00 
800  00 
000  00 


*  The  average  vearly  expenses  of  the  Board  of  Visitors  for  eight  years  was  $2,520.89.  The  traveling 
expanses  alone  for  ten  members  of  the  Board  of  Visitors  for  the  year  1883  was  $1,317.84.  Two  members 
of  the  Bo8«d  were  not  present  and  drew  no  traveL    . 


RECAPITULATION. 


Pay  of  profeasors  and  others 

Pay  of  watchmen  and  others  

Pay  of  mechanics  and  others 

Pay  of  employ6s  in  department  of  steam  engineering 

Bepairs  and  improvements 

Fuel  for  heating  Ukd  lifting 

Contingent  expenses 

Total  amount  estimated  for 


$55, 272  50 
23,025  60 
15, 776  95 
8,450  50 
21,000  00 
17, 000  00 
45,500  00 


186,025  45 


Bespectfully  submitted. 


XTsriTBD  Statbs  Naval  Acadbmt, 

Annapottt,  Md.,  SepUmUr  17,  1884. 


F.  M.  BAHSAT, 
Captain  XT,  8,  Kavy^  BaptrinUndtnt. 


Hon.  W.  E.  Chandlbb, 

Stenlairy  oftht  Navy, 


No.  4.— BUBEAU  OF  YAEDS  AND  DOCKS. 


Bureau  of  Yards  and  Docks, 

Navy  Department, 
Washington^  D,  (7.,  November  8, 1884. 

Sir:  The  following  report  of  the  operations  of  this  Bureau  forth0 
fiscal  year  ending  June  30, 1884,  is  respectfully  presented,  accompanied 
by  (and  forming  a  part  of  said  report)  tabulated  statements  of  the  ex- 
penditures and  estimates  from  the  commandants  for  the  fiscal  year  end- 
ing June  30,  1886. 

From  these  statements  it  will  be  seen  that  the  gross  amounts  esti- 
mated are  as  follows : 

For  works  of  improvementa $7, 754, 721  37 

For  repairs  and  preservation 1, 159, 836  69 

For  general  maintenance 566, 841  53 

For  civil  establishment 49,264  25 

Grand  total 9,530,663  84 

Sheets  Nos.  7  and  8  present  in  detail  the  objects  for  which  the  esti- 
mates are  made  under  the  two  principal  heads  of  '^  general  maintenance^ 
and  *' repairs  and  preservation,"  while  sheet  No.  6  presents  in  detail  the 
objects  of  "  improvements  "  as  estimated  for. 

Considering  the  very  limited  appropriations  under  which  the  navy- 
yards  have  been  operated  for  the  past  few  years,  I  am  of  opinion  that 
the  estimates  under  the  two  heads  "general  maintenance," and  "repairs 
and  preservation,"  are  not  much,  if  any,  in  excess  of  the  actual  require- 
ments to  nmintain  the  ordinary  requirements  of  the  yards,  and  to  make 
good  the  deterioration  of  enforced  neglect. 

Under  the  heads  of  the  various  yards,  I  shall  respectfully  present 
my  views  on  such  of  the  estimates  as  seem  to  me  deserving  of  special 
mention.  I  deem  it  only  proper  to  say  here  that  in  my  opinion  the 
limited  appropriations  of  the  last  few  years  have  been  devoted  to  such 
work  as  presented  the  most  immediate  and  pressing  necessity,  but  of 
necessity  leaving  much  undone  that  should  have  been  done,  and  I  would 
further  say  that,  in  all  important  matters  looking  to  the  economical  ad- 
ministration of  the  afilairs  of  the  Bureau,  it  has  almost  without  an  ex- 
ception been  cheerfully  assisted  by  the  commandants  of  the  various 
yards. 

NAVY- YARD,  PORTSMOUTH,  N.  H. 

f 

Among  the  items  for  "repairs  and  preservation"  at  this  navy-yard 
will  be  found  one  of  $20,000  for  dry-dock.  This  sum  will  be  absolutely 
required  to  put  the  floating  dry-dock  and  ways  in  thoroughly  service- 
able condition,  and  I  deem  it  of  so  much  importance  that  I  would  rec- 
ommend this  amount  to  be  taken  from  the  general  appropriation  of 
"repairs  and  preservation,"  and  made  a  special  one,  under  the  head  of 
"improvements,"  to  be  made  available  as  soon  as  passed,  in  order  that 

100 
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tlie  ^ork  of  repairs  to  this  important  and  valuable  adjunct  may  be  com- 
menced before  deterioration  progresses  farther. ' 

Under  the  head  of  "  improvements''  at  this  yard  is  an  item  of  (25,000 
for  *' water- works.''    The  many  steam  generators  furnishing  power  to 
the  various  mechanical  industries  of  this  yard  are  mainly  dependcDt 
for  their  supply  of  water  upon  two  ponds,  of  limited  area,  upon  Seavey's 
Island.    These  ponds  are  supplied  partially  from  springs,  but  mainly 
from  rains.    The  superficial  area  of  the  largest  and  the  principal  of 
these  two  ponds  has  been  so  extended  by  alluvial  deposits,  and  by  the 
rank  growth  of  weeds  and  gi*a8ses,  as  to  very  seriously  reduce  its  stor- 
age capacity,  while  at  the  same  time  very  largely  increasing  its  evap- 
orating surface.    It  should  be  dredged,  and  it6  confining  embankment 
be  raised.    The  supply  of  water  is  now  barely  sufficient  for  the  limited 
operations  of  the  yard,  and  should  an  emergency  arise  requiring  the 
operation  of  the  entire  steam-power  of  the  yard,  water  would  have  to  be 
brought  in  tanks  or  casks  from  some  miles  up  the  Piscataqua  River,  at 
a  very  hea,vy  cost  in  time,  labor,  and  money,  and  with  very  doubtful 
results. 

NAVY-YARD,  BOSTON,  MASS. 

Daring  a  portion  of  the  fiscal  year  embraced  in  this  report  the  op- 
erations of  this  yard  have  been  carried  on  under  an  appropriation  for 
"closed  navy -yards,"  but  the  portion  of  this  appropriation  which  could 
be  allotted  to  it  being  inadequate,  it  has  been  helped  out  from  other  ap- 
propriations. 

The  anomalous  position  of  this  navy  yard  places  me  under  some  em- 
barrassment as  to  what  to  recommend ;  but  assuming  that  it  is  not  to  be 
abandoned,  but,  on  the  contrary,  to  be  eventually  restored  to  its  former 
condition  of  efficiency,  and  indeed  to  a  point  beyond,  commensurate 
with  the  needs  and  requirements  of  the  new  Navy  which  it  is  to  be 
hoped  the  liberality  of  Congress  may  soon  create,  I  respectfully  rec- 
ommend specially-  the  following  items  under  appropriation  "repairs 
and  preservation, "  yard  buildings,  wharves,  bridges,  &c.,  roads,  walks, 
gutters,  &;c.,  cranes,  scows,  alid  derricks,  dry-dock,  as  being  of  primary 
importance. 

Of  the  works  estimated  for  under  the  head  of"  improvements,"  all  are 
of  such  primary  importance  to  the  efficiency  of  a  first-class  yard  that 
I  only  hesitate  in  recommending  all,  because  of  the  amount  involved. 

Of  these  "  improvements,"  the  most  important  seems  to  me  to  be  the 
"iron-platers'  shop"  "relaying  of  water-pipes" — the  bad  condition  of 
the  present  underground  service  involving  great  waste — "  cart  shed" — 
necessary  for  the  proper  care  and  preservation  of  yard  vehicles — 
"  floating  gate  to  dry-dock,"  and  the  "  rebuilding  of  wharves." 

Repairs  to  the  dry-dock  are  provided  for  under  the  appropriation 
**  repairs  and  preservation,"  but  the  new  gate  is  asked  for  under  the 
head  of  "  improvements." 

This  dock  has  a  pair  of  swinging  gates,  and  a  caisson.  The  former 
have  not  been  used  for  many  years,  owing  to  their  decayed  and  unsafe 
condition.  The  caisson  is  also  in  bad  condition,  and  it  will  soon  become 
,  necessary  to  put  it  out  of  servioe,  which  will  render  the  dock  useless. 
One  gate  is  not  enough  for  the  dock,  and  I  strongly  urge  an  appropria- 
tion for  a  "new  caisson,"  or  a  pair  of  turning  gates,  preferably  the 
former,  as  more  convenient  in  use,  and  less  liable  to  disarrangement. 
With  two  caissons  the  danger  of  accident  is  lessened. 

The  rebuilding  of  the  wharves  I  deem  of  great  importance.  The 
wharf  facilities  are  inefficient  for  a  first-class  yard  in  active  operation, 
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and  what  we  now  have  are  in  a  dangeroas  condition ;  on  some  of  thei 
a  horse  and  cart  cannot  be  trusted. 

With  the  prospective  increase,  or  more  properly  the  bailding,  of  i 
new  Navy,  the  docking  facilities  of  this  yard  will  be  found  inadequate 

The  substitution  of  a  modern  derrick  in  place  of  the  present  antiqaate- 
and  inadequate  sheers  for  lifting  heavy  weights,  is  a  matter  that  wi^ 
require  serious  consideration  in  connection  with  the  rebuilding  of  th 
Navy.  The  capacity  of  the  present  sheers  is  believed  to  be  not  exceec 
ing  70  tons. 

There  are  modern  guns  far  exceeding  this  weight. 

The  estimates  from  the  navy -yard,  Boston,  for  two  additional  dry-dock 
are  $2,455,200.  No  estimate  is  presented  for  a  new  derrick,  but  it  woul 
probably  cost  from  $50,000  to  $60,000.  These  two  items  are  presented 
not  as  objects  of  immediate  necessity,  but  as  contingent  upon  thefutui 
action  of  Congress  in  the  retention  of  the  yard  and  rebuilding  of  th 
Navy. 

NAVAL  STATION,  NEW  LONDON,  CONN. 

No  work  has  been  done  at  this  station  during  the  fiscal  year,  and  n 
expenditures  made,  except  such  as  have  been  necessary  to  the  care  ( 
the  public  property  and  maintaining  communication  between  the  stJ 
tion  and  city  of  New  London,  from  which  pla<5e  all  supplies  are  drawi 
The  total  of  expenditures  for  these  purposes  has  been  $4,042.55,  and  fc 
the  fiscal  year  ending  June  30,  1886,  it  is  estimated  that  there  will  I 
required  a  total  of  $6,850,  viz :  $1,200  under  "  repairs  and  preservatioi 
and  $5,650  under  ''general  maintenance."  This  increased  amount 
asked  for  that  proper  care  may  be  taken  of  the  public  property  pertaii 
ing  to  the  station. 

I  respectfully  renew  my  recommendation  of  last  year,  that  if  nothin 
is  to  be  done  in  the  way  of  developing  the  possibilities  of  this  statio 
all  the  portable  property  be  transferred  to  some  other  yard,  or  sold,  an 
the  station  left  in  charge  of  one  or  two  reliable  watchmen,  one  of  who 
shnll  at  all  times  be  present. 

NAVY- YARD,  NEW  YORK. 

The  works  of  improvement  at  this  yard  were  the  intercepting  sewe 
dredging,  and  rebuilding  of  dry-dock  caisson,  for  which  there  was  s 
appropriation  of  $150,000. 

"The  new  sewer  as  completed  is  a  great  improvement.  The  filtl 
sewage  of  a  large  city  area,  heretofore  discharged  into  the  sluggij 
waters  of  the  Wallabout  in  the  immediate  neighborhood  of  the  workir 
part  of  the  yard,  is  now  carried  to  the  East  River,  where  it  is  quick 
so  diluted  as  to  be  inoffensive,  and  where  the  swift  tidal  currents  wi 
it  is  believed,  prevent  any  great  accumulation  of  deposit.  A  mark( 
and  most  favorable  change  in  the  character  of  the  water  along  tl 
wharf  front  immediately  followed  the  comjiletion  of  this  new  sewer." 

From  the  water-front  of  this  yard  there  has  been  removed  by  dred 
ing  205,809  cubic  yards  of  material,  at  a  cost  of  24f  cents  per  cubic  yar 
as  per  contract. 

Tlie  dry-dock  caisson   has  been  practically  rebuilt,  at  a  cost 
$20,814.72. 

Of  the  appropriation  of  $50,000  made  for  the  improvement  of  the  cc 
dock,  the  small  sum  of  $2,636.63  has  been  expended  for  pay  of  draught 
man  in  making  plans  and  for  materials  and  labor  in  repairing  the  bridj 
leading  from  the  yard  to  the  cob  dock.    Under  your  instructions  i 
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other  exi)en(liture  from  this  fund  was  to  be  made  except  in  the  direction 
of  a  comprehensive  plan  for  the  general  improvement  of  the  cob  dock. 
Such  a  plan  was  made,  and  received  the  approval  of  the  Bureau  and 
yourself. 

This  plan  embraced  as  a  primary  feature  the  construction  of  a  solid 
bridge  or  causeway  between  the  yard  and  the  cob  dock. 

The  question  of  our  right  to  erect  a  permanent  structure  which  would 
interfere  with  the  water  travel  through  the  Wallabout  channel  having 
come  up,  it  was  decided  to  do  nothing  until  this  point-was  settled.  It 
not  having  been  settled  at  the  end  of  the  fiscal  year  ending  June  30, 
18<S4,  the  balance  of  the  appropriation,  viz,  $47,363.37,  reverted  to  the 
Treasury,  but  Congress  at  its  last  session  reappropriated  this  amount, 
and  it  is  now  to  our  credit  for  this  fiscal  year. 

Repairs  more  or  less  extensive  have  been  put  upon  thirty-eight  of  the 
buildings  in  the  yard,  as  also  upon  the  wharves,  roads,  drains,  fences, 
&c.  The  funds  available  for  this  description  of  work  have  been  so  in- 
adequate, much  of  it  has  necessarily  been  very  slight  and  superficial. 
There  is  much  to  be  done  in  the  way  of  rei)airs. 

Estimates  are  presented  for  the  following  works  of  improvement: 
General  storage  for  yards  and  docks,  $85,000 ;  boiler-shop  wing  to  ma- 
cbine-shop,  $123,935;  shipwrights'  shed,  $14,000;  dry-dock  caisson, 
130,000;  repairs  to  dry-dock,  $125,000;  two  timber  dry-docks,  $1,200,- 
000. 

The  great  need  of  a  building  fbr  storage  purposes  is  self-evident,  when 
materials,  tools,  and  appliances  of  every  kind  are  found  stored  about 
in  odds  and  ends  of  places,  many  exposed  to  the  vicissitudes  of  weather, 
and  all  more  or  less  exposed  to  injury  and  depredation. 

The  boiler  shop  wing  to  the  machine  shop  is  simply  the  carrying  out 
of  tbe  original  plan  of  this  building,  and  is  deemed  necessary  for  the 
efficient  operations  of  the  department  of  steam  engineenng. 

Theshiiiwrights'  shed  is  needed  for  facilitating  the  work  in  construc- 
tion department,  especially  that  upon  vessels  undergoing  repairs  in  the 
dry-dock.  The  present  structure  is  past  repair,  is  useless — in  fact,  an 
element  of  danger. 

An  additional  caisson  is  estimated  for.  I  deem  this  essential.  The 
iron  turning  gates  are  no  longer  safe  or  fit  for  use,  the  sheathing  hav- 
^H  entirely  corroded  through  in  many  places,  and  the  ribs  being  very 
much  reduced  in  strength  by  corrosion.  When  the  dock  is  thoroughly 
•  repaired,  as  it  soon  must  be,  either  a  new  i>air  of  turning  gates  or  an 
^Mitional  caisson  must  be  supplied.  For  many  reasons  the  caisson  is 
preferable. 

An  estimate  is  presented  and  urged  for  an  appropriation  of  $125,000 
J^r  repairs  to  the  dry-dock.  This  dock  is  in  such  condition  that  it  has 
been  pronounced  by  a  l)oard  of  experts  as  unsafe. 

^uch  temjmrary  expedients  as  could  be  devised,  almost  wholly  of 
^ood,  are  now  in  use  to  render  it  safe,  but  it  should  be  taken  in  hand 
»nd  thoroughly  repaired  as  soon  as  the  money  can  be  available. 

This  dry-dock  is  of  the  first  importance  to  the  Navy.  Of  the  three 
stone  docks  belonging  to  the  Government,  it  is  the  only  one  having 
sufficient  length  to  dock  the  Tennessee.  In  this  connection  is  itnotad- 
^•*^able  to  provide  for  at  least  one  more  dry-dock  at  this  navy -yard  f 

An  estimate  is  pre»*ented  for  two  timber  dry-docks,  on  the  Simpson 
P^«n,  at  a  cost  of  $1,200,000  for  the  two. 

•I^he  estimated  cost  of  a  granite  dock  of  500  feet  in  length  is  $2,000,000 
(Jbe  present  one  of  350  cost  more  than  that),  while  that  of  two  Simpson 
^^^^  of  the  same  capacity  is  $800,000  less. 
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The  extensive  ase  of  iron  and  steel  in  the  modem  construction  o 
ships  render  more  freqaent  docking  necessary  than  is  the  case  wi 
wooden  ships,  and  hence  the  necessity  for  more  docks. 

I  deem  it  of  great  importance  that  the  proposed  work  of  improvet^ 
ment  of  the  cob-dock  property  should  be  carried  on,  and  an  appropri^w. 
tion  of  (200,000  it  is  thought  can  be  judiciously  and  economically  e^c:- 
pended  on  it  during  the  coming  fiscal  year. 

Under  the  heads  of  "repairs  and  preservation''  and  "general  main- 
tenance," the  estimates  are  respectively  $242,000  and  (128,000.  These 
amounts  seem  large,  but  I  am  not  prepared  to  say  they  are  excessive  ; 
on  the  contrary,  they  will  not  more  than  suffice  to  repair  damages  oi 
the  past,  and  partially  keep  up  with  the  decay  of  the  future.  Every 
dollar  of  it  can  be  properly  and  profitably  expended  in  caring  for  the 
public  property, 

NAVY-YARD,  LEAGUE  ISLAND,  PA.  f 

This  navy-yard  has  been  to  all  intents  closed,  so  far  as  the  operations 
of  this  Bureau  are  concerned,  for  the  greater  part  of  the  present  fiscal 
year,  and  yet  the  expenditures  under  the  heads  of  "  repairs  and  pres- 
ervation" and  "general  maintenance''  have  been  (20,947.  The  uncer- 
tainty of  the  future  status  of  this  yard  causes  great  embarrassment  in 
estimating  for  the  coming  fiscal  year. 

For  erecting  the  buildings  and  making  the  improvements  originally 
(and  subsequently  from  year  to  year)  Contemplated  involves  a  sum  in 
close  proximity  to  $1,000,000,  or  rather,  that  is  the  estimate. 

Under  the  present  circumstances  I  only  propose  to  ask  for  an  appro- 
priation of  $26,416.40  for  the  construction  of  a  wharf  at  the  foot  of 
Fifteenth  street,  under  the  head  of  improvements,  this  seeming  to  be  an 
item  of  importance. 

Under  the  head  of  "repairs  and  preservation,"  I  have  asked  for 
$67,000,  and  under  "  general  maintenance,"  $50,000,  and  these  sums  are 
not  more  than  will  be  sufficient  to  care  for  the  property  even  when  no 
work  is  going  on  in  the  many  buildings,  and  no  wear  and  tear  of  roads, 
walks,  wharves,  bridges,  &c.  Should  the  yard  be  reopened  for  work,  a 
larger  amount  will  be  necessary. 

NAVY- YARD,  WASHINGTON,  D.  C. 

The  only  work  of  improvement  carried  on  at  this  yard  during  the  fis-  * 
cal  year  has  been  that  of  dredging  the  channel.  The  total  amount  ex- 
pended to  June  1, 1884,  has  been  $15,715.65,  and  the  material  excavated 
and  deposited  on  the  flats  has  been  105,338  cubic  yards,  or  at  the  rate 
of  14.9  cents  per  cubic  yard ;  adding  20  per  cent,  of  the  cost  of  the 
scows,  the  total  cost  of  dredging  will  be  16.34  cents,  a  showing  very 
creditable  to  the  engineer  under  whose  immediate  supervision  the  work 
has  been  done.  The  result  of  the  dredging  operations  has  been  the  se- 
curing of  a  channel  from  the  navy -yard  to  the  Arsenal  Point  of  eighteen 
feet  depth  at  low  water,  and  a  mean  width  of  125  feet,  while  in  front  of 
the  yard  the  same  depth  has  been  secured  with  a  width  at  the  bottom 
varying  from  220  to  :i570  feet;  but  it  is  estimated  that  this  is  still  in- 
sufficient for  the  needs  of  the  yard,  and  it  is  recommended  that  the 
work  be  continued  until  widths  of  200  and  350  feet  be  obtained  in  the 
respective  channels ;  for  while  it  may  be  argued  that  the  present  width 
and  depth  may  be  sufficient  for  present  needs,  but  in  view  of  the  pros- 
pective business  of  the  yard,  and  the  liability — owing  to  the  nature  of  the 
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Dottom  throagh  which  the  cuttings  are  made — of  caving  or  sliding,  thas 
reducing  the  width,  it  is  very  desirable  that  the  work  should  be  con- 
tinned,  and  for  this  purpose  an  estimate  of  $25,000  is  suggested. 

The  total  expenditure  for  material  and  labor,  under  appropriation 
^* repairs  and  preservation,"  has  been  $17,274.80,  a  sum  inadequate  for 
the  proper  care  of  the  very  large  amount  of  property  to  be  cared  for 
under  that  appropriation. 

Under  appropriation  "general  maintenance"  the  total  expenditures 
for  material  and  labor  have  been  $23,193.24,  and  the  same  remarks 
may  be  applied  to  this  as  to  those  under  "  repairs  and  preservation." 

Every  effort  has  been  made,  not  only  at  this  but  in  all  the  other  yards, 
to  keep  the  expenditures  within  the  limit  of  the  appropriations.  This 
has  been  accomplished,  but  I  am  satisfied  that  it  has  not  been  in  the 
interests  of  practical  economy. 

The  estimates  presented  for  works  of  *'  improvement"  are  for  new 
ordnance  machine-shop,  $95,000.    This  is  in  accordance  with  the  recom- 
mendation of  a  board  of  officers  appointed  by  the  honorable  Secretary 
of  the  Navy,  approved  June  30,  1881;    the  extension  of  yard  wall 
through  marsh  on  south  side,  $21,711.    This  is  necessary  for  the  pro- 
tection of  the  yard,  which  is  entirely  open  on  that  side,  and  the  appro- 
priations do  not  furnish  sufficient  funds  to  ])rovide  an  adequate  police 
force.    Continuation  of  dredging,  $25,000.    Construction  of  ventilating 
flae  for  smithery,  $12,250.    An  estimate  has  been  made  yearly  for  the 
last  three  years  for  the  increase  of  the  yard  by  the  x>urcliase  of  two  addi- 
tional city  squares,  at  a  cost  of  $25,000,  but  as  the  present  business  of 
the  yard  is  principally  manufactures,  prosecuted  in  buildings  already 
erected  and  believed  to  be  ample,  this  addition  is  not  now  recommended. 
The  condition  of  the  west  ship-house  is  such  as  demands  immediate 
attention.    It  should  be  extensively  repaired  or  else  demolished.    In 
the  former  case  a  special  appropriation  would  be  required,  but  as  ship- 
building has  practically  ceased  at  this  yard,  I  would  not  advocate  the 
repairing  of  this  building,  but  rather  its  demolition. 

The  estimates  for  "repairs  and  preservation"  are  $30,000,  and  for 
^^ general  maintenance"  are  $40,000. 

NAVY- YARD,  NORFOLK,  VA. 

No  works  of  improvement  have  been  undertaken  at  this  yard. 

The  expenditures  under  the  appropriation  "repairs  and  preservation  ^ 
have  been  $38,606.44,  and  under  "general  maintenance"  $31,089.34. 
While  much  has  necessarily  been  left  undone,  it  is  gratifying  that  so 
mnchlias  been  accomplished. 

The  estimates  presented  from  this  yard  for  recommended  improve- 
ments therein  amount  to  over  $1,000,000. 

The  importance  of  this  j^ard  seems  to  warrant  the  expenditure  of 
large  amounts  to  improve  its  capacity  for  any  and  all  kinds  of  work 
which  it  may  be  called  upon  for.  The  natural  advantages  of  this  navy- 
yard  in  location  and  climate  specially  recommend  it  for  consideration. 
From  among  the  many  objects  of  improvement  presented  in  the  annua) 
report  forwarded  by  the  commandant  the  following  are  selected  as  being 
mostimportant:  Dry-dock  extension,  $240,062;  new  pumps  for  dry-dock, 
$52,600 ;  extension  of  quay- wall,  $384,400;  railroad  extension,  $47,479; 
floating  derrick,  $49,189. 

The  existing  stone  dry  dock,  a  good  and  substantial  structure,  is  in 
good  condition,  but  is  not  adequate  for  the  coming  needs  of  the  service. 
The  ships  now  building  and  those  contemplated  to  be  built  in  the  future 


106       EEPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

are  too  long  to  be  docked  here.  There  being  no  other  Governmen 
dock  nearer  than  New  York,  the  importance  of  this  one  at  Norfolk  U 
manifest,  and  its  capacity  to  do  any  work  that  may  be  assigned  to  i 
should  be  placed  beyond  peradventure.  I  therefore  strongly  recom 
mend  the  appropriation  asked  for.  In  this  connection  it  is  safe  to  sa; 
that  one  dry-dock  is  insufficient  in  so  important  a  yard.  There  shouli 
be  at  least  two  of  these  important  adjuncts.  A  second  dock  could  b 
advantageously  built  in  close  proximity  to  the  existing  one,  and  th 
new  pumps  and  pumping  machinery  asked  for  could  be  so  placed  as  t 
do  the  work  of  both  docks.  In  case  you  concur  with  me  in  opinion  a 
to  the  necessity  of  another  dry-dock,  I  shall  be  glad  to  present  plan 
and  estimates  for  the  same.  If  the  existing  dock  is  enlarged  as  recono 
mended,  I  deem  it  essential  that  new  pumps,  &c.,  be  provided.  Th 
capacity  of  the  present  pumps,  of  old  style  and  inferior  power,  is  barel; 
sufficient  for  the  dock  in  its  present  condition. 

The  extension  of  the  quay-wall  is  a  work  of  great  importance,  an 
should  be  carried  forward  with  as  little  delay  as  possible.  In  const 
queuce  of  the  ravages  of  the  teredo,  wooden  structures  in  the  watei 
in  and  about  Norfolk  are  of  limited  duration — not  more  than  six  or  seve 
years.  The  amount  annually  expended  in  keeping  the  present  woode 
wharves  in  serviceable  condition  is  fully  as  much  if  not  more  than  tb 
interest  at  six  per  cent,  on  the  amount  asked  for  the  continuation  of  th 
quay-wall. 

The  estimate  for  the  extension  of  railroads  is  believed  to  be  in  the  ii 
terest  of  economy.  It  contemplates  substituting  steam  for  oxen,  horses 
and  mules,  and  it  is  believed  that  a  greater  amount  of  work,  and  at  coi 
siderably  less  expense,  can  be  secured  than  by  the  present  slowsysten 

A  floating  steam  derrick  is  an  important  and  necessary  appendage  t 
a  navy-yard,  especially  one  like  this,  with  an  extended  water-front.  A 
this  time  there  are  no  means  of  transporting  heavy  masses  from  or 
part  of  the  yard  to  another,  and  it  may  often  become  important  to  n 
move  from  or  put  into  a  ship  boilers  or  heavy  guns  when  the  standiD 
derrick  cannot  be  spared  for  the  purpose. 

Estimates  for  "repairs  and  preservation '^  at  this  yard  are  $100,00< 
and  for  "  general  maintenance"  $56,000." 

NAVY- YARD  PENSACOLA,  FLA. 

The  total  expenditures  at  this  yard  during  the  fiscal  year  have  bee 
$19,084.81  under  all  heads  of  appropriation. 

The  yard  has  been  closed  for  all  general  work,  and  only  such  expense 
have  been  incurred  as  were  absolutely  necessary  for  the  care  of  the  pu 
lie  property. 

The  climatic  influences  at  this  station  are  such  as  to  cause  more  rap 
deterioration  and  to  require  more  constant  attention  to  out-door  pro 
erty  than  is  the  case  at  more  northern  stations.  Among  other  items 
property  thus  situated  are  four  sections  of  an  iron  floating  dry-doc 
The  machinery  for  this  dock  is  stored  under  cover  in  the  yard,  but  tl 
dock  itself  is  exposed  to  the  elements.  Two  of  these  sections  are  no 
hauled  up  on  the  beach,  after  serious  injury  by  being  sunk  in  the  basi 
The  two  sections  still  afloat  are  undergoing  the  same  process  of  injui 
by  cort'osion  in  salt  water,  and  there  are  no  funds  at  the  disposal  of  tl 
Bureau  with  which  to  properly  care  for  them.  These  two  sections  shou 
be  hauled  out  and  properly  cared  for,  and  to  do  this  I  estimate  will  r 
quire  about  $10,000.  But  if  the  navy -yard  is  not  to  be  maintained, 
would  be  economy  to  sell  this  dock. 
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The  estimates  presented  for  the  care  of  this  yard  and  property  for 
the  next  fiscal  year  are  $6,850.90  for  "repairs  and  preservation"  and 
♦12,030.50  for  "  general  maintenance." 

NAVAL  STATION,  KEY  WEST,  FLA. 

The  expenditures  at  this  station  have  been  (7,819.02,  of  which  amount 
14,354.08  was  in  connection  with  the  new  wharf,  leaving  the  amount 
actually  expended  on  the  station  proper  $3,464.94. 

The  estimates  for  the  coming  fiscal  yejir  for  "  general  maintenance" 
are  11,789.50  and  for  "repairs  and  preservation"  $6,355.70,  and  a 
special  estimate  of  $15,000  for  the  purchase  of  the  Mallory  lot.  This 
80-called  Mallory  lot  is  a  piece  of  property  interjected  into  the  Govern- 
mei  t  possessions,  dividing  them,  and  preventing  access  from  one  part 
to  the  other  without  going  around  by  the  street.  Its  possession  by 
private  parties  is  also  an  injury  to  us  in  the  curtailment  of  water-front. 

The  estimate  for  "  repairs  and  preservation  "  is  intended  to  cover  not 
only  the  ordinary  repairs  and  care  of  buildings,  fences,  walks,  &c., 
which  in  this  climate  need  more  than  ordinary  care,  but  to  rebuild  the 
bulkhead  around  coal-house,  to  build  a  cistern  at  the  machine-shop,  to 
relay  a  portion  of  the  railroad  track,  and  to  furnish  suitable  coal-cars. 

The  entire  waterfront  of  our  property  should  be  bounded  by  a  per- 
manent concrete  wall,  to  preserve  it  from  the  encroachments  of  the  sea. 

The  cistern  at  the  machine-shop  is  of  first  importance.  Its  present 
supply  is  rain  catchment  in  two  old  iron  ship-tanks,  of  capacity  to  sup- 
ply the  boiler  for  a  few  hours  only.  When  the  machine-shop  is  in  active 
operation  its  supply  of  water  has  to  be  carted  from  the  main  storehouse 
cisterns  a  considerable  distance  and  at  considerable  expense. 

NAVY-YARD,  MARE  ISLAND,   CAL. 

Progress  upon  the  stone  dock  in  process  of  construction  at  this  yard 
Iveen  very  satisfactory.  The  entrance  of  the  dock  has  been  com- 
pleted, and  were  the  pumps  in  place,  the  dock  could  be  used  in  a  few 
months,  though  not  entirely  completed  as  designed. 

The  completion  of  the  entrance  and  the  near  completion  of  the  cais- 
son has  largely  eliminated  the  element  of  danger  from  the  weakness 
*tifi  dilapidated  condition  of  the  old  coffer-dam. 

A  contract  was  made  with  the  Union  Iron  Works  of  San  Francisco 
on  the  5th  of  March,  1884,  for  the  construction  of  a  caisson.  This 
caisson  is  at  present  writing  very  near  comx)letion,  but  it  is  not  pro- 
l>08ed  to  put  it  in  its  place  until  the  erection  of  the  pumping  machinery, 
*  contract  for  which  was  made  with  the  Southwark  Foundry  and 
Machine  Company  of  Philadelphia  on  the  31  st  of  July,  1884.  I  had 
Wed  that  this  important  work  would  have  been  completed  during  my 
t€rm  of  duty  as  chief  of  this  Bureau,  but  that  is  out  of  the  question, 
*nd  as  this  will  be  my  last  official  utterance  on  this  subject,  I  desire  to 
PW  upon  record  my  high  appreciation  of  the  industry,  skill,  zeal,  and 
intelligence  with  which  the  work  has  been  ctirried  on  by  those  imme- 
diately concerned  in  it.  I  am  more  than  satisfied  with  the  wisdom  of 
the  selection  of  the  civil  engineer,  Mr.  C.  C.  Wolcott,  under  whose  per- 
^n^l  supervision  and  control  the  work  has  progressed  for  the  past  two 
J  Pars  and  more. 

In  presenting  the  estimates  for  improvements  at  this  yard  for  the 
D^xt  fiscal  year,  I  would  premise  by  saying  that  while  they  seem  large, 
^hen  the  importance  of  this  yard  is  considered,  at  present,  and  what 
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it8  importance  will  be  in  the  future,  when  the  Navy  shall  be  ree 
even  in  part,  to  its  former  magnitude,  the  estimates  will  not  sc 
extravagant. 

Completion  of  stone  dock 1 - t 

Extension  of  timber-shed  No.  94 1 

Cisterns 

Rollingmili  for  steam  engineering 

Boiler-shop  floor ,- 

Wharves 

Roads  

Sewers 

Gate-house  and  guard-house 

Artesian  well 

Iron  crane 

Iron-plating  shop 

It  is  confidently  believed  that  the  amount  asked  for  to  comple 
dry-dock  will  be  ample  for  that  purpose.  It  is  not  alone  the  co 
tion  of  the  dock  in  itself  that  is  contemplated,  but  the  completi 
the  surroundings. 

In  1873  a  plan  of  this  yard  was  formulated  by  a  Board  of  Civ 
gineers,  and  was  approved  by  the  Secretary  of  the  Navy.  One  ( 
features  of  this  plan  was  the  reduction  of  the  grade  of  the  yard  tw 
two  inches  along  the  present  water  front.  The  coping  of  the  doe 
maiie  to  conform  to  this  grade,  and  as  the  recommendations  of  the ! 
have  never  been  carried  out,  the  result  is  that  the  coping  is  from 
feet  below  the  present  grade,  making  of  the  dock  a  reservoir  f 
drainage  of  the  contiguous  territory. 

The  second  item,  viz,  '^Extension  of  timber-shed  No.  94,^'  hat 
urged  annually  since  I  have  been  in  this  oflftoe.    Its  necessity  is 
parent  as  it  was  originally. 

Of  the  third  item  of  the  estimates,  viz,  "Cisterns,"  I  can  only  i 
what  I  said  in  my  last  annual  report.  The  water  famine  of  th 
two  years  has  shown  the  necessity  of  greater  storage  capacity, 
the  enlargement  of  the  reservoir  the  rainfall  has  been  so  slight 
make  no  appreciable  increase  to  its  contents.  Our  supply  of  wj 
mainly  derived  from  the  Vallejo  water- works,  and  during  the  pat 
son  their  source  of  supply  has  run  so  low  that  they  have  been  ol 
to  curtail  the  quantity,  and  at  times  to  cut  off  entirely  the  alio 
to  the  yard,  compelling  a  reliance  upon  our  very  limited  cistern  si 
and  the  little  brought  from  time  to  time  by  boat.  It  is  needless 
that  a  large  estab'ishmeutof  this  kind,  with  so  much  valuable  pr< 
at  stake,  should  not  be  loft  in  this  condition.  A  water  famine  si 
has  existed  at  this  yard  during  the  last  year  and  part  of  the  pre© 
is  an  ominous  warning  of  the  impolicy  of  relying  entirely  upon  > 
ment  for  our  supply  of  water.  At  the  urgent  solicitation  of  th 
engineer,  Mr.  Wolcott,  favorably  indorsed  by  the  commandant, 
sented  to  a  trial  to  procure  water  by  boring.  I  confess  to  some  1 
tion  in  giving  consent  to  the  proposal,  from  the  fact  that  repeat 
periments  in  this  direction  previously  made  had  failed.  Nevertl 
the  arguments  in  favor  of  success,  and  the  importance  of  the  ] 
if  successful,  overcame  my  hesitation,  and  consent  was  given.  ( 
tions  were  commenced  on  December  31, 1883,  and  prosecuted  wi 
perfect  appliances  and  with  such  limited  funds  as  I  could  span 
time  to  time  until  July  1,  1884,  when  a  depth  of  500  feet  had 
reached  and  a  flow  of  water  of  about  10,000  gallons  per  day  se 
The  indications  are  of  the  most  favorable  character  for  ultimat 
cess  in  securing  an  abundant  supply  of  water.     The  cost  has 
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:bas  far  $3,500.   The  last  400  feet  of  progress  have  been  through  marked 
vater-bearing  strata,  very  similar  in  character  to  that  through  which  a 
well  was  successfully  driven  at  Benicia,  some  20  miles  distant.    The 
Benicia  well  reached  a  depth  of  1,650  feet,  at  a  cost  of  (25,000.    A  simi- 
lar well  at  Charleston,  S.  C,  has  a  depth  of  1,260  feet,  at  a  cost  of 
130,000.    I  earnestly  urge  the  appropriation  asked  for  the  continuation 
of  our  well.    The  cost  thus  far  has  been  iusignifiicant  in  comparison 
with  the  two  cited,  and  it  is  not  probable  that  its  future  cost  will  very 
much  exceed  the  cost  per  foot  of  that  already  accomplished.    But  even 
should  it  do  so,  the  immense  value  of  an  abundant,  never-failing  supply 
of  water  would  amply  compensate  for  the  money  bestowed. 

A  rolling-mill  should  be  an  essential  feature  of  every  navy -yard. 
Without  one  the  valuable  scrap-iron  which  accumulates  in  a  navy -yard 
has  to  be  sold,  and  rarely  brings  anything  like  its  value,  but  when  re- 
rolled,  at  comparatively  small  cost,  becomes  a  very  superior  article. 
The  rolls  and  machinery  for  working  up  this  now  useless  scrap  are  on 
hand  in  the  yard.  The  appropriation  is  asked  to  erect  a  suitable  build- 
ing and  construct  the  foundations  for  the  heavy  tools  and  machinery. 

Of  the  1,800  feet  water  front  of  this  yard,  but  1,000  feet  is  adequately 
protected  by  a  permanent  quay  wall.  The  remaining  800  feet  is  an  un- 
substantial wooden  structure.  The  appropriation  is  asked  for  to  com- 
plete this  portion  of  800  feet  in  conformity  with  that  already  completed, 
and  to  extend  the  line  of  piling  to  the  machine-shop.  Until  the  entire 
front  of  the  yard  is  protected  by  a  ,smooth,  straight  surface,  directing 
the  flow  of  the  stream,  extensive  deposits  will  be  made  in  the  irregu- 
larities of  the  shore-line,  rendering  constant  dredging  necessary. 

The  importance  of  good  roads  in  a  navy-yard  is  manifest.  To  any 
ope  acquainted  with  the  location  of  Mare  Island  navy -yard,  the  impossi- 
bility of  having  good  roads  without  paving  or  macadamizing  is  equally 
manifest.  It  is  proposed  to  macadamize  5,140  feet  in  length,  by  an  av- 
erage width  of  64  feet,  of  some  of  the  principal  and  most  used  streets. 
In  the  rainy  season  the  condition  of  these  roads  is  simply  abominable. 
The  sewers  of  this  yard  do  not  seem  to  have  been  constructed  on  any 
comprehensive  system,  but  rather  as  necessity  has  arisen  from  time  to 
time,  or  means  were  available.  In  one  instance  there  is  a  sudden  rise 
in  grade  of  four  inches,  causing  a  damming  back  for  more  than  two  hun- 
dr^  feet.  The  entire  sewerage  system  needs  revision,  if  not  rebuilding ; 
at  present  they  are  a  danger. 

.  The  crane  or  Bishop's  derrick  at  this  yard  is  in  such  a  condition  of 
ferepitude  as  to  be  unsafe  for  a  lift  of  over  twenty  tons,  and  being  a 
wooden  structure,  it  would  not,  in  my  opinion,  be  good  economy  to 
repair  it.  The  Board  of  Survey  which  reported  upon  this  derrick  in 
January,  1884,  recommended  that  an  iron  crane,  to  be  worked  either  by 
steam  or  hydraulic  power,  and  of  a  capacity  of  one  hundred  tons,  be 
erected  on  the  site  of  the  present  disabled  one.  The  necessity  for  this 
important  tool  cannot  be  overestimated.  It  is  believed  that  at  the  pres- 
ent time  there  is  neither  crane  nor  derrick  on  the  whole  Pacific  coast 
^hich  will  hoist  a  weight  of  twenty  tons.  An  appropriation  of  $40,000 
is  asked  for  to  meet  this  pressing  want. 

NA.VAL  ASYLUM,  PHILADELPHIA. 

There  were  on  the  rolls  July  1,  1883,  the  names  of  one  hundred 
^nd  eighty-nine  beneficiaries.  During  the  fiscal  year  ending  June  30, 
J^i  thirty  have  been  admitted,  sixteen  have  died,  three  have  been 
^^pped  for  absence  without  leave,  one  has  been  discharged  at  his 
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own  request,  and  one  has  been  dismissed  for  misconduct,  and  two  hav 
been  transferred  to  the  Oovernment  Hospital  for  the  Insane,  leavin 
on  the  rolls  July  1, 1884,  the  names  of  one  hundred  and  ninety-six  bene 
ficiaries,  an  increase  of  seven. 

The  expenditures  for  the  past  fiscal  year  were  $57,817.80,  and  thee» 
timates  for  that  ending  July  30, 1886,  for  care  of  buildings  and  grounds, 
support  of  beneficiaries,  repairs,  furniture,  &c.,  76,111.  An  additioDal 
estimate  of  $22,000  is  submitted  for  an  addition  to  the  main  building. 

The  estimates  for  the  ordinary  expenses  of  the  institution  are  very 
considerably  increased  in  the  estimates  over  the  last  year,  in  consequence 
of  the  increase  in  the  number  of  beneficiaries,  and  to  provide  for  an  ad- 
dition of  one  corporal  to  the  house  police  force,  for  an  increase  of  pay  to 
the  matron,  steward,  master-at-arms,  house  corporal,  and  also  an  increase 
of  pocket  mone}'  to  beneficiaries,  from  $1  to  $2  per  month,  and  for  an 
increase  of  three  waiters.  With  the  continual  increase  of  inmates  the 
work  naturally  increases  in  all  departments  of  the  institution,  and  the 
increased  compensation  asked  for  is  not  unreasonable. 

The  increase  of  three  waitresses  I  deem  absolutely  essential.  To  wait 
upon  nearly  two  hundred  persons  at  table,  many  of  whom  are  as  help 
less  as  children,  is  beyond  the  capacity  of  five  women. 

An  increase  is  also  estimated  for  under  the  head  of  "  repairs.^ 

If  the  verandas  are  not  soon  extensively  repaired  they  will  require  t 
be  rebuilt. 

The  walls  of  the  main  building  are  sadly  in  need  of  repairs. 

I  again  respectfully  call  attention  to  the  importance,  if  not  necessit: 
of  an  addition  to  the  Asylum  building.  I  have  on  two  former  occasior 
endeavored  to  represent  the  importance  of  this  addition.  Its  necessit 
is  more  apparent  now.  At  this  writing,  every  room  available  for  tb 
accommodation  of  the  beneficiaries  is  occupied,  and  orders  have  r 
cently  been  given  to  convert  one  of  the  reading-rooms  into  a  dormitory 
However  inconvenient  this  may  be  to  the  present  occupants,  it  is  n© 
essary,  for  it  would  be  bad  faith  to  the  old  veterans,  who  by  long  an 
faithful  service  have  earned  a  right  to  a  home  here,  to  turn  them  froi 
the  door,  disappointed,  poverty-stricken,  and  friendless.  I  cannot  hetU 
represent  the  necessity*  for  this  addition  than  by  quoting  from  tfa 
annual  report  of  Commodore  Roe,  the  governor  of  the  institution.  H 
says: 

There  is  no  provision  made  here  for  beneficiaries  or  employ^  to  wash  their  persoi 
properly,  and  not  a  conyenience  for  bathing  in  the  house.  This  matter  has  cause 
manifold  complaints,  and  the  complaints  are  just.  The  cooks  and  waitresses,  in  tl 
kitchen,  working  all  day  in  a  fierce  heat,  have  no  place  in  which  to  bathe  or  kee 
themselves  properly  clean.  The  female  attendants  occupy  a  corridor  in  which  the  me 
have  their  rooms,  separated  only  by  a  wicker  door,  or  gate,  from  the  men.  This  is  man 
festly  bad,  and  for  the  sake  of  decency  should  be  remedied.  The  remedy  for  this  ca 
alogue  of  evils  is  only  to  be  found  in  the  erection  of  a  new  kitchen  in  the  rear  of  tl 
house  and  connected  with  it  by  a  covered  way.  This  building  should  include,  besidi 
a  kitchen,  wash-room,  ironing-room,  bath-room,  and  water-closets  for  the  female  a 
tendants,  on  the  lower  floor,  dormitories  for  the  women,  and  a  sewiue-room  for  tl 
matron.  This  will  enable  the  mess-hall  to  be  extended  by  removing  the  partition  I 
tween  it  and  the  ironing-room,  and  the  present  wash-room  may,  with  its  heating  fi 
tures,  give  a  good  bath-room  for  the  beneficiaries,  and  the  present  kitchen  be  turnc 
into  store-rooms.  The  removal  of  the  female  attendants  from  the  men's  corridor  wi 
give  additional  room  for  the  beneficiaries,  for  whose  accommodation  there  is  a  coi 
stantly  growing  pressure. 

In  the  matter  of  pensions,  the  law  provides  that  in  the  case  of  a  pen 
sioner  receiving  the  benefit  of  a  "  Soldiers'  Home,"  he  shall  not  forfei 
his  pension.  In  the  Naval  Asylum  the  pensioner  forfeits  his  pensio 
the  moment  he  becomes  an  inmate,  and  for  the  time  he  remains  an  ii 
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;  the  forfeited  pension  being  tarned  over  to  the  hospital  fund, 
is  an  invidious  distinction  which,  I  think,  should  be  abolished.  If 
old  mei^  are  deprived  of  their  pensions  on  entering  the  institu- 
it  can  only  be  for  the  reason  that  the  pension  fund  is  suppor|;ing 
m  a  different  way.  Why,  then,  should  these  forfeited  pensions  go  to 
'  the  hospital  fund  (except  that  it  is  the  law) !  Why  should  they 
avert  to  the  pension  fund,  where  it  would  seem  they  more  properly 
ig,  especially  as  this  pension^fund  is*built  up  on  the  war  services 
e^red  by  the  pensioners  themselves! 

CONTINGENT. 

e  sum  required  under  this  head,  viz,  $25,000,  is  to  meet  unforeseen 
gencies  that  may  arise,  calling  for  immediate  outlay  that  has  not 
estimated  for.  It  is  a  small  but  most  necessary  reserve, 
^mpanying  this  report  is  an  abstract  of  offers  for  supplies  received 
amishing  articles  coming  under  the  cognizance  of  the  Bureau  of 
Is  and  Docks,  made  in  conformity  to  act  of  Congress  approved  March 
43. 

le  following  estimates  for  the  fiscal  year  ending  June  30, 1886,  are 
ectfully  submitted,  viz : 

apport  of  Bureau  of  Yards  and  Docks (13,810  00 

;eneral  maintenance  of  yards  and  stations  and  contingent 450, 289  00 

app|ort  of  NavalAsylum 98,111  00 

Bpaire  and  preservation 838,200  00 

nprovements  at  navy-yards 3,799,8()5  29 

i>il  establishment 45,929  75 

Total  estimate  of  yards  and  docks 5,246,205  04 

Very  respectfully,  your  obedient  servant, 

EDWARD  T.  NICHOLS, 

Chief  of  Bureau^ 
)ii.  William  E.  Chandler, 

Secretary  of  the  Navy^  Washingtany  D  0. 


'Report  of  eaqpondUurea  at  navy-yards^  BtatUyM^  and  Naval  Asylum  for  the  year  end' 

ing  June  30,  1884. 

APPROPRIATIONS. 


Is  and  stfttion*. 


)oth,N.H 

MM8 

fDdon,  Conn 

prk,N.Y 

Island,  Pa 

fCton,D.C 

,V» 

•1a.F1b 

land,Cal 

8  Harbor,  N.  Y 

tat^Fla 

isylam.  Pa  ..... 
it  Erie,  Pa 


ital. 


$92, 612  83 


Yard 

improve* 

menta. 


15, 715  05 


250,329  83 


8.810  00 
57, 817  80 


380,285  91 


Repairs 
and  pres* 
enration. 


$20, 507  31 

12.990  09 

32  00 

34,435  93 


17, 274  80 

38,000  44 

1, 313  17 

27,604  67 


2,501  27 


155, 385  58 


General 
mainte- 
nance. 


$27,240  84 
10,854  50 

1,847  00 
50.345  07 

7. 732  77 
23,193  24 
81, 089  34 

5.100  94 

30, 309  04 

645  00 

1,507  75 


201,375  69 


Closed 

navy. 

yaros. 


$21,830  69 
2,695  20 


13,215  61 


11, 689  18 


49,430  68 


Civil 

establish 

ment. 


$2,938  88 
2,699  97 


4,784  49 
2, 695  14 
2, 700  00 
3,483  22 
972  52 
3,668  62 


23, 887  84 


Con- 
tingent. 


$3. 573  20 

168  35 

2, 020  00 

2,000  00 

920  76 

6,772  88 


3,500  00 
48  00 


500  00 


19, 503  19 


Total. 


$50, 742  08 

57, 948  35 

4, 242  55 

144, 148  72 

25,643  52 

59,804  45 

79,951  88 

19,084  81 

321, 472  66 

693  00 

7,819  08 

57, 817  80 

500  Of 


829,868  79 
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No.  i, —Detailed  report  of  expenditures  under  ^^  closed  navy-yarde*^  received  from  yardadi 

ing  the  fiscal  ye^r  ending  June  3(>,  lt^84. 


Objecta. 


a 

o 

« 
o 

PQ 


a 
o 

e 


•c 

68 


(J 


C 

a 


5 

c 


Yanl  buildinffH I    $1,328  22 

Ottii'PfH'  quartvrfl 813  34 

W'ljHi-ve.<4.  biidgeii,  landingH,  and  boats...  191  17 

Koadn.  walks,  fcutters,  uud  drains '      3, 994  61 

FHnceaaud  wAlls i  45  88 

Craues,  SCO WH,  and  derricks ! 

Fui-nH4-e8,  Ibrf^es,  stoves,  and  heating  ap- 
paratus     , 2,964  81 

Trackw  and  scales I  57  88 

WatPV  and  gan  works 1, 818  33 

Dry-dock 203  56 

Mi'scellaiieous  repairs  '      2.086  23 

Watch,  teauistera,  aud  incidental  labor  ..!      8,326  56 
Purchase  and  maintenance  of  oxen  and 

horses  pay  of  hirwl  teams,  &c 

Carts,  tiniber-whefls,  aud  tools  of  every 

description 

Postage  on  letters  on  pnblic  service  and 

telegrams 

Furniture   for  Oovemment   houses   and 

olticeg  in  navy  yards 

Caudles,  oil,  and  iras 

Attendance  on  fires,  lighta,  fire-engines, 

and  apparatus 

Incidental  labor  not  chargeable  to  other 

appropriations    .  ..   

Tolls  and  feniage 

Pay  of  watchmen 

Flags,  awnings,  and  packing-boxes 


$12  11  I 
46  38  I 


24  04 


$768  91 

168  47 

35  39 

1,  945  68 

2  06 

19  07 


$2,  427  61  I  $4, 536  , 
1.522  75  1    2,5.';0i 

19  05  245  ( 
171  46  '    6, 135  't 

20  50  '         68  4 
254  14  I        273  2 


! 

25  33 

i......  ...... 

38  30 

1         

1 78  00 

"i6,'2i2'46 

1, 604  77 


33  60 
1, 109  01 

613  74  ;  12,990  37 
I    8.328M 


4,SM9 

57  « 
1,890  22 
l,311>5i 


478  35 

6  75 

4  00 

41  27 
11  30 


Total. 


91  20 


521  00  j \. 


14  00 

1,458  00    3,790  56 

SO  79 


21,830  59 


2, 695  20  i    13, 215  61 


478  35 

6  75 

400 

4127 
1130 

9120 

52100 

14  00 

5.248  56 

30  79 


11,689  18  ,49,430  51 


No.  5. — Estimates  reoeiv^  from  naoy-yards,  stations,  and  Xaval  Asylum  for  fiscal  tftar 

ending  June  30,  1886. 


Approprintiona. 


Yards  and  stations. 


Portsmouth,  N.  H.. 
Boston,  Mass 
New  London,  Conn 
New  York,  N.  Y 


o 

bS 

-a 

•E 


$25,000  00 
2, 853, 642  17 


1,811,000  00 

League  Island.  Pa i      936.366  42 

~    "  ~    ~  166, 711  00 

1,139.077  84 


Waikhington,  D.  G 

Norfolk.  Va   

Pensaoola,  Fla     

Mare  Island,  Cal 

Sackett's  Harbor,  N.  Y 

Key  West,  Fla     

Naval  Asylum,  Pa   — 


Total. 


709, 812  M 


15.000  00 
98,  111  00 


7.754,72137 


I 

2 


•2§ 

el 

St 


$65,600  00 
870, 500  00 

1, 200  00 

242,000  00 

184,000  00 

43,500  00 

147, 930  09 

6,850  90 
141, 000  CO 

1,006  00 

6,355  70 


I 

a 


1, 150, 836  69 


$49,400  00 

74, 800  00 

5,650  00 

128,000  00 
80.000  00 
51,  720  00 
84,351  53 
li.630  50 
76,50Q  00 


1,789  50 


566,841  53 


$5,617  25 
7,256  25 


8.200  00 
9.700  00 
3, 917  25 
6.734  50 
939  00 
6,900  00 


49,264  25 


o 
H 


$145,517  2 

3.306,196  4 

6,8500 

2, 189. 200  C 

1.160,066  4 

265,848] 

1,378.098) 

22.420  < 

934.212! 

1,000  1 

23.145 

Oe.111 


0,530,668 
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■DetaiUd  estimattafrom  yards  avd  staiiofis/or  uorka  of  improvement  for  the  fiscal 

ye4ir  ending  June  30,  18t;(). 


YanU,  statious,  and  objects. 


POBTBMOUTH,  R.   H. 


reworks , 


BO&TON,  MAB8. 


plater  8  shop. 


ting  and  coppor  Hbop 

Dg  and  gradiuic 

ing  gat«,  dry  dock 

era'  quartt^rii,  L,  M,  N,  and  O- 

lilding  wharves 

tiuual  dry -docks 


KKW  YORK.   N.   T. 

[a  nod  docks  building  for  general  storage 

er'sb«»p  winK  to  machine-shop 

Wrights'  shed 

t-ahop 

dock  caisson 

kim  to  dry-dock 

ihead,  causeway,  and  continuation  of  cob-dock  improvement. 
b«r,  dry -dock 


LRAUUB  ISLAND,  FA. 


ehouse  for  ordnance ■ 

ehonse  for  provisions  and  clothing i. 

eboni»e  for  equipment  and  recruiting 

e  bailding.  yara  paymaster 

e  building,  medicine  and  surgery 

ebnilding,  commandant 

lUngsBandC 

UiogsDandE 

ling-wharf,  foot  of  Fifteenth  street  (75  by  400  feet) 

Igingand  filling  in ■ 


WA8HIK0T0X,  D.  C. 


ordnance  machine-shop 

osion  of  yard  wall 

inujition  of  dredffing 

Dsion  of  yard  and  purchaae  of  squares  853  and  820  ■ 

NORFOLK.  VA. 


dock  extension 

pumpH  for  dry -dock 

nsion  of  quay  wall 

oad  extension  

it  for  electric  lights 

ting  sbon  No.  41 

Qsmu  of^boiler-shop  No.  28 

ine  railway 

ing  derrick 

D  and  cordage  store,  No.  83 

boose.  No.  54      

»-bonsea,  Noa.  34  and  35  ... , 


Estimates. 


$25, 000  00 


120,713  89 
40,  6U7  00 
10, 408  45 
39.864  90 
43, 109  40 
31,  883  75 
28,610  00 
74.244  78 
2, 455,  200  00 


85,  000  00 

137,  UOO  00 

14,  000  00 

20,  OUO  00 

30,  000  00 

125,  000  00 

200.  000  00 

1,  200, 000  00 


182, 414  47 

209,  237  81 

200,  2:^7  84 

19, 579  29 

19. 579  29 

53,  735  59 

30,  582  85 

30,  582  85 

26, 416  40 

155, 000  00 


95,000  00 
21,711  00 
25,000  00 
25,000  00 


240, 062  84 
52,600  00 

384,400  00 

47, 479  87 

7.600  00 

34, 073  45 

14, 488  29 

102, 481  20 
49, 189  71 
41.710  94 
77, 565  62 
77, 426  42 


MARK  IBLAKD,  CAL. 


pletion  of  stone  dry-dock 

•er-shed,  site  No.  94 

irns 

Bg  mill  for  steam  engineering 

r-»hop  door  for  steam  engineering . 

pves 

I 

lnK« 


•house  and  guard-house 

lian  well 

lolder 

Hpea  and  mains 

ciane  • , 

plating  shop 


860,000  00 
13, 085  05 
46,  346  30 
40,000  00 

4.200  00 
93,  UUO  00 
42,  517  50 

5,000  00 

7,000  00 
20,000  00 
10,000  00 
16,664  09 

8,000  00 
40,000  00 

4,000  00 


Total. 


$25,000  00 


2, 853,  642  17 


1. 811, 000  00 


936»866  4S 


166, 711  00 


1,139,077  84 


709.812  4» 
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No.  6. — Detailed  esHmateefram  yards  and  stations  for  works  of  improvement,  ^c. — Cont'd. 


Yards,  stations,  and  objects. 


KST  WEST,  FLA. 

For  the  purchase  of  the  Mallory  lot 


RAVAL  ABTLUM,  PHILADBLFHIA. 

For  the  support  of  beneficiaries,  improyements,  and  all  expenses. 


Total  improTements 7, 7M,  721  37 


TotaL 


fl5,000  W 


96.  Ill  M 
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Baiimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886, 

hy  the  Bnrtau  of  Yards  and  DoekSy  Navy  Department. 


I>etailed  obJnctA  of  expenditure,  and  explanations. 


SALARIES. 

One  chief  clerk  (iocreaiie  of  $450.  submitted,  makinjE  the 
SAlftryiMiiMl  tu  tlie  pay  of  chief  clerks  of  the  other  offices 
of  the  Executive  DepartmentJ*),  per  act  July  7,  1884 

One  draagfatsman  and  clerk,  same  act 

Od«  clerk  of  olasH  four,  same  act   

One cl«rkof  olaitH  three,  same  act 

One  elerlc  of  class  two,  same  act 

One  clfrk  of  class  one,  same  act 

One  clerk,  same  act '. 

One  messenger,  same  act 

Onelsborer,  same  act 

BsitoriDg  clerk  of  class  two  to  pay  previoasly  given — 
(rahmitted) 

Bcstoring  clerk  of  class  one  to  pay  previously  given  (snb* 
mitted) , 

Bestoring  clerk  of  $1,000  to  pay  previously  given  (snb* 
Bitted) 

Beetoring  ros'isenger  to  pay  previously  given  (submitted). 

Bettpring  laborer  to  pay  previously  given  (submitted) 


CONTINOBNT  KXPBXSB8. 


Ststiooery,  books,  plans,  drawings,  incidental  labor  and 
mlaeeUaneous  items,  per  act  Jn^  7, 1804 


^<^TB.— The  salaries  of  three  clerks,  one  messenger,  and 
one  laborer  have  been  estimat^Ml  for  in  acconlanoe-  with 
the  law  approved  March  3. 1877. 

OSNRKAL  MAIKTBXANCK. 

'^Jteneral  maintenance  of  yards  and  docks,  namely :  For 
fteuht  and  transportation  of  materials  and  stores; 
°<K>ks,  maps,  models,  and  drawings;  purchase  and  re- 
pur  of  fire  engines,  machinery,  and  patent  right  to 
nse  the  same ;  repairs  of  steam  fire-en jzines  and  attend- 
^"^^  on  the  same ;  purchase  and  maintenance  of  oxen 
m  horses  and  driving  teams,  carts.  an<l  timber  wheels. 
*f  k  ^**^^''^**  ^^^  '*•*  ^^  navy-yards ;  tools  and  repairs 
•111**™*''  ^^•''ffing.  postage  on  letters  and  other 
maiuible  matter  on  public  service  and  telegrams;  furni- 
ture fur  Government  houses  aud  offices  in  navy-yards ; 
cosi  and  other  fuel,  candles,  oil,  and  sas ;  cleaning  aud 
cieannj;  up  yards,  and  care  of  public  buildings;  attend- 
ance on  fires,  lights,  flrt'-engine-,  and  apparatus;  for 
Clerical  «d(1  incident  iI  labor  at  navy-yards ;  water  tax, 
toiw,  and  ferriages ;  rent  of  officers'  quarters  at  League 
isUnd;  pay  0f  watchmen  in  navy-yards :  for  awninss, 
uid  pacitidg-boxes.  and  advertising  for  yards  and  docks 
pniposes,  per  act  of  July  7,  1884     "     

COKTIKGKXT,  TABD8  AND  DOCKS. 

For  contini^ent  expenses  that  may  arise  at  navv-yards 
MdsUUons,  per  jictof  July  7,  1884 '..'.  .... 


NAVAL  ASYLUM. 

On«  »np«rintendent.  per  art  of  July  7, 1884 

One  steward  (increase  of  $120  submitted,  same  act 

One  matron  (increase  of  $120  submittal),  .name  act 

One chif-f cook  (increase  of  $120  submitted),  sanje  act 

Two  SMtAtant  cooks  (increase of  $72 submitted),  same  act.. 

Onecbi»>flaiindreHa,  Haroeact 

Six  lanndresHes,  same  act        

Foar  iicnibbers  (increase  nf  three  submitted),  same  act  .. 

o-  1  t^****'™  (increase  of  three  snbmitled),  same  act 

»x  laborers,  same  act 

One  stable-keeper  and  driver,  same  act 

One  master-at-arms  (increase  of  $120  submitted),  same  act. 

*  For  six  months 


$2,250  00 
1,800  00 
1,800  00 
1,600  00 
1,400  00 
1,200  00 
1,000  00 
720  00 
660  00 


200  00 

200  00 

200  00 

120  00 

60  00 


600  00 


$425, 280  00 


25,  000  00 
4.*^,  280  00 


600  00 

(KK)  00 

480  00 

360  00 

480  00 

192  00 

1,  00«  00 

672  00 

1, 344  00 

1, 440  00 

360  00 

600  00 


^  a  o 
IS 


B 


o 
H 


Mb 

Sue 


u 
a 
o 

u 

a. 
a. 


12, 430  00 


780  00 


13, 210  00 
600  00 


$1,  ROO  00 
1.800  00 
1,800  00 
1,600  00 
1.400  00 
1, 200  00 
1,000  00 
720  00 
660  00 


13, 810  00 


n,980  00 
600  00 


12,680  00 


*110,000  00 


*10, 000  00 


120,000  00 


( 
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Estimate  of  appropriations  required  hy  the  Bureau  of  Yards  and  Docks,  ^fc. — Conti 


Detailed  objecta  of  expenditure,  and  explanation. 


^  Q  O 


NAVAL  ASYLUM  -continued. 

Tw9  house  corporals  (increase  of  $420  submitted),  same  act 

One  barber,  same  act 

One  carpenter,  same  act 


For  water  rent  and  gas,  same  act    

For  cemetery,  burial  expenses,  and  head-stones,  same  act. . . 

For  improvement  of  grounds,  name  act. .  

For  repairs  to  buildin^is,  for  furnaces,  grates,  ranges,  and 
furniture,  and  repairs  of  same,  same  act 

For  car  tickets,  same  act 

For  music  in  chapel  (submitted) , 

For  erecting  brick  building  for  liitchen.  laundry,  and  serv- 
ants' quarters  (submitted) 


I 


$720  00  ! 
360  00  I 
845  00  : 


c 
g 

o 
H 


8«  _  a 
■r*  "^  "T" 

U    ti   i* 

Cms    Si 

ATS  flS 


K 

B 

< 


2,  000  00 
350  00 
500  00 

8,000  00 
200  00 
600  00 

20, 000  00 


$10, 061  00 


*$ 


For  fitting  up  bath-room  with  twelve  tubs  for  beneficiaries. 
For  removing  laundry*  boilers  and  tubs  to  new  building, 

and  plumbing 

For  kitchen  ranee  fur  new  building 

For  support  of  beneficiaries 


800  00 

400  00 

8U0  00 

54.400  00 


31, 650  00 


REPAIRS  AND  PRRHRRVATIOK. 

For  navy-yards  and  stations,  per  act  Julj'  7,  1884 

FOR  NAVY-YARDS  AND  STATIONS. 

Navy-yard.  Portsmouth,  N.  H. : 

For  water  works  (submitted)  

Uavy-yard,  Boston.  Mush.: 

For  fioaiing-gHt<>  for  dry-dock  (submitted)  .  

Navy-yard,  New  York: 

For  dry-dock  cnisson  (submitted) 

For  rejiairs  to  dry-dock  (submitted) 

For  continuation  of  cob-dock   improvement,  per  act 
of  July  7.  1884 

Fordre(l<:inp,  peract  of  July  7,  1884 

Navy-yard.  Wanhingt^ui.  D.  C: 

t'or  continuation  of  dredging 

Navv-yard.  Mare  Ii^Iand,  Cal. : 

i'cir  completion  of  stone  dry -dock  (submitted),  per  act 
of July7.  1884  '. 

Tor  sewers  (submitted) 

For  conti uuiug  ai-ti^ninn  well  (submitted) 

For  iron  crnne  (submit  t»'d) 

Naval  station.  Key  West,  Fla. : 

For  purchase  of  Mallory  lot  (submitted) 


56, 400  00  1 2i 

2! 


98,  111  00 


838.  200  00  '      838, 200  00  12 


10.  000  00 

31, 883  00 

30,  000  00 
126,  OOU  00 

50,  000  00 
30. 000  00 

25. 000  00 


360. 000  00 

7.  000  00 

10,  000  00 

40,  000  00 

15,000  00 


10, 000  00 
31,883  00 

4 

235,  000  00 
25,  000  00 

3 

25 


Navy -yard,  Portsmouth,  N.  H. : 

FoV  water- works  (submitted) 

Navv-yard,  Boston.  Maj*8. : 

i'or  iron  plater's  shop  (submitted)  

For  water  pipes  (submitted)  i 

For  cart  shen  (submitted) 

For  rebuilding:  wharveH  (submitted) 

Navy-yard,  New  York.  N.  Y. : 

For  vaidi*  and  docks,  buildintifor  storage  (submitted)  . 

For  boiler-shop  wing  Ut  machine  shop  (submitted) | 

For  shipwright's  shcMl  (8ubmit;ed).  i 

For  timber  dry-<l«K'k  (aubnntted) , 

Navy-yai"d,  Leaj»iip  Island,  Fa.  : 

For  landing  wharf  fo«»t  of  Fifteenth  street,  75 by  400 feet 
(submitted) .. 

For  dredging  and  filling  in  (submitted) 

Navy  yard,  Washington,  D.  C  : 

For  New  ordnance  marhine-shop  (submitted) 

For  extension  of  yard  wall  (.submitted) 

For  extension  of  yard  and  purchase  of  squares  853  and 
8:i6  (submitted) 

*  For  six  months  ending  December  31, 1884. 


417, 000  00  ; 
15,  000  00  ! 
733,  883  00 


15,  000  CO 


120,713  89 

49,  007  00  I 

10,408  45  i 

74.  244  78  | 

85,  000  00  I 
137,  000  00  I 
14,  000  00  I 
1,  200  000  00 


32 


15,  000  00 


254  974  12 


1, 436  000  00 


26,  416  40 
155,  000  00 


181.416  40 


95,  000  00  I 
21.711  00 

25,  000  00  ' 


141,711  00 
t  For  six  months. 
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E«iifit4X<«  cf  appropriation 8  required  by  the  Bureau  of  Yards  and  Doclcs,  ^'C. — Continued. 


^«tAiled  obJect«*uf  expenditure,  and  explanation. 


^5^ 


OS 


R  5AVT-YABDS  AND  BTATIONB— Continued. 

^'•▼^yar^.  Norfolk,  Va. : 

For  «li-y-dock  extennion  (submitted) |240, 

Forn^w  pump  for  dry  *dock  (submitted) ,  52, 

For  «x  tf-osion  of  quay  wall,  (submitted) 384, 

For  «-3%ilroad  extenniun  (submitted) 47, 

For  tl oatiof;  derrick  (submitted) .'. 49, 

A«n  ya  »-«j.  Mare  Islaml,  Cal. :  

For  t-i  mber  shed.  »it«  No.  94  (submitted) 13, 

'.^x*  <:ittterDs(submitt«^)  46, 

For  v^olling-mill  for  steam  engineering  (submitted) 40, 

For  'l>oiler-shop  floor  for  steam  engineering  (submitted)  4, 

Fur  -^^harres  (submitted)         ...  t 93, 

J.®*"  ■«XMd8  (submitted)    42, 

^'^^  evte  house  and  guard  house  (submitted) ,  20, 

^^^  avoD-plating  shop  (submitted) ,  4, 


XSTV- 

dn 

1 

On 

On 


CIVIL  V8TABLI8HMKNT. 

iTil.  Portsmnnth,  K.  H. : 
clerk  t4i  civil  engineer  (submilted)  per  act  July  7, 


tore  clerk  (submitted) :  same  act 

writer  and  assistant  draughtsman  (submitted) 
e  act 

xnsil  uiessenfiTPr ;  same  act 

k  rd,  Boston,  Mass. : 

clerk  to  civil  engineer ;  same  act 

«lraaght«n)an ;  same  act 

store  clerk ;  same  act 

writ«^r,  commandant's  office ;  same  act 

writer,  civil  cngin»*er's  ortice;  same  act 


Oii._ 

6ia«^ 
Oa«^ 
Orm«> 

yj.-.  **  ^^  monHc-nger  and  mail  carrier ;  same  act 

0«^'  •*id.  Broiik lyn.  N.  Y. : 

Q~r^*  clerk  to  civil  enjrincer;  same  act 

Q^^  draugh tinman  :  same  act .* 

Q^*^  Htore  clfrk  ;  same  act 

(^Z^^s  muster  and  tim«  clerk  ;  same  act 

v-Yv     **  writer ;  same  act  

^    (>I^~*^d.  League  IsUnd,  Pa.: 

(^^^  chief  clerk  (submitted),  per  act  J^aly  7,  1884 

^?*^  store  clerk  (submitted) 

^■"^^  time  flerk  (submitted) 

r-w**«»dranghtsiuan  (submitted) 

^**c  writer  (submitted) 

«,  J:*'**e  mall  mesnenger  (submitted) 

'**y;-\ard.  Washington.  D.  C. : 

^*ie  clerk  to  civil  engineer  (submitted) 

^tie  Htore  clerk  (submitted) 

.p   ^uewrit4^r  (submitted)    

*»^v.yird.  Norfolk,  Va. : 

One  clerk  to  civil  engineer  (submitted) 

^W  j»tor»*  clerk  (submitted)     

One  draughtsman  (submitted) 

One  writer  to  civil  engineer  (submitted)  

One  writ«r  to  commandant  (submitted) 

One  mail  messenger  (submitted) 

MTV-yard.  Peusarola,  Fla.: 

One  clerk  (submitted) 

One  store  clerk  (submitted) 

K»vy.yard.  Mare  Island.  Cal. : 

One  clerk  to  civil  engineer  (submitted),  per  act  July  7, 

1884 

One  store  clerk  (submitted),  per  act  July  7,  1884     . . 
Two  writers  at  |l,200  each  (submitted),  per  act  July  7, 

1884 

One  draughtsman  (submitted),  per  act  July  7,  1884 


062  34 
600  00 
400  00 
479  87 
189  71 


OS.')  05 
346  30 
000  00 
200  00 
000  00 
517  50 
000  00 
000  00 


1,400  00 
1,300  00 

1, 200  00 
700  00 


1,500  00 
1, 6<>0  00 
1,400  00 
1,  017  25 
939  00 
900  00 

1,400  00 
1,500  00 
1,300  00 
1.  200  00 
1,000  00 


1,600  00 
1,  500  00 
1,500  00 
1,600  00 
1,000  00 
700  00 
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1      t     ^      » 
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1.  400  00 
1,  300  00 
1,4<K)  00 
1,017  25 
939  00 
600  00 

1. 300  00 
1,  200  00 


1,  r,oo  00 

1, 400  00 

2.  400  00 
1,600  00 


$773, 731  92 


263,148  85 


3.  065, 982  29 


4,600  00 


7,256  25 


6,400  00 


1,400  00 
1,300  00  i 
1.017  25  1 


7,900  00 


3, 717  25 


6, 656  25 
2,500  00 


6,900  00 


45,  929  75 


*$12, 000  00 


*  For  six  months. 
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ABSTRACT  OF  OFFERS  FOR  SUPPLIES  RECEIVED  FOR  FURNISHING  AR- 
TICLES  COMING  UNDER  THE  COGNIZANCE  OF  THE  BUREA  U  OF  YARDS 
AND  DOCKS,  MADE  IN  CONFORMITY  TO  THE  ACT  OF  CONGRESS  AP- 
PROVED MARCH  3,  1843. 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H.y  under  advertisement 

dated  August  7,  18H3. 

BITUMINOUS  COAL. 

Joseph  Si86 $4,400  45 

C.  E.  Walker  &  Co •4,090  37i 

J.Albert  Walker t4,223  00 

Schedule  of  offers  for  supplies  for  nnry-yard  at  Portsmouth  N,  H.,  under  adpertisement 

dated  October  IQ,  188:^. 

PROVENDER. 

T.Fnrbish $336  00 

William  A.  Plaisted '225  00 

E.J.Wilson 33-2  25 

Chandler  Brooks 229  95 

Scale  of  offers  for  supplies  far  navy-yard  at  Portsmouth,  N,  H,,  under  advertisement  dated 

May,  1884. 

FIFTEEN  TONS  ENGLISH  HAT. 

C.  W.  Cattle  &  Son $192  75 

E.I. Wilson 187  35 

James  D.  Plaisted 194  10 

E.C.  Spinney •ITB  25 

T.  Furbish 193  50 

COllN  MEAL  AND  OATS. 

William  A.  Plaisted •146  10 

J.Brooks  <&  Co 146  10 


% 


Scale  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N,  H.,  under  requisitions  Nos.  48 

and  49,  May,  1884. 


TIMBER  AND   BOARDS 

George  A.Hammond $642  84 

John  H.Broughtou "603  42 

RED-OAK  PILES. 

George  A.  Hammond •200  00 

John  H.  Broughton 210  00 

E.C. Spinney 220  00 

S.L.  Adams 250  00 

HAIR  AND   CEMENT. 

J.  Alb'rt,  Walker 31  05 

John  H.  Broughton ^28  50 

MISCKLLANEOU8  ARTICLES. 

W.J.SampHonA  Co 246  50 

A..L.  Cutter  &  Co ^228  40 

Rider  &  Cotton 230  45 

ALCOHOL  AND   OILS. 

Rider  &  Cotton '90  00 

W.A.Woodi&Co 91  60 

•Awarded.  t  Informal. 
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SLATING  NAILS. 

HiderA,  Cotton '^SO  00 

Q- T.  Vaughn  &  Co 37  50 

MISCELLANEOUS. 

Hid.r  &  Cotton *79  85 

G.T.Vaughn&  Co , 80  55 

SeheduU  of  offers  far  supplies  for  navy-yard  at  Boston^  Mass.f  under  advertisemeni  Septem' 

her  i,  1883. 

COAL. 

C.  A.  Campbell *t2,46l  AO 

J,  A.  Wellington  &  Co 2,705  00 

^tdnU  of  offers  for  supplies  for  navy-yard  at  Brooklyn^  y.  F.,  under  advertisemeni  Ju- 

gust  25,  1883. 

ANTHRACITE  COAL. 

CharlesH.  Basg *2.4H8  50 

Oeorue  H.  Creed 2,557  50 

D.Babcock&Co 2,552  00 

8(Mnle  of  offers  for  dredging  at  the  Brooklyn  nary-yard,  dated  October  26,  1883. 

DREDGING. 

Per  cnblo  yard. 

Union  Dredging  Company,  C.  H.  Loomis,  superintendent ,..  $0  27 

Morris  db  Camming^s  Dredging  Company 25 

National  Dredging  Company,  r.  B.  Col  ton,  manager 26 

Atlantic  Dredging  Company,  R.  G.  Packard,  president *24f 

St^dnU  of  offers  for  supplies  far  navy- yard  at  Washington ,  D,  C,  under  adtertisement  Au' 

gust  8,  188:). 

1,000  TONS  CUMBERLAND  COAL. 

Per  ton. 

8.M.Hamilton&Co $2  97  $2,970 

Wheatlev  &  Bros 3  80  3,fi00 

MnMiiler 3  78  3,780 

JohnfionBros 2  93  •2,930 

J.8.Killmon 2  95  2,950 

O.Z.Mnnca8ter 3  17i  3,175 

W.G.Wheatly 2  99  2,990 

^tduU  of  offers  for  the  Ox  "Buck"  at  the  navy-yard,  Washington,  D,  C,  October  3, 1883. 

ox  "buck." 

J-Dreifas&Co $66  50 

JH.  Lusby 67  50 

^•E.  Koenig 68  00 

JohnKoenig 55  00 

^aarlesE.  Sanderson t68  55 

^*«rfii/c  of  offers  for  supplies  for  navy-yard  at  Norfolk,  To.,  approved  August  6,  1883, 

opened  August  17. 

PROVENDER. 

^■H.  Lindsay *$1,012  21 

^^8.  Burwell  &  Tazwell 1,021  73 

•  Awarded.  t  Accepted. 
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Schedule  of  offers  for  suppliesfor  navy-yard  at  Norfolk^  under  a4vertisement  Decern 

1883. 

PROVENDER. 

Evans,  Bnrwell  &  Tazewell *$1, 

A.  H.  Lindsay 1, 

Scltedule  of  offers  for  supplies  for  navy-yard  at  Norfolk^  Va,,  under  advertisemen 

February  11,  1884. 

100,000  BUSHELS  OYSTER  SHELLS. 

A.  A.  McCnlloiif2;h\  at  2^  cents $2, 

George  L.  Neville,  at  3  cents 3, 

J.  Walkins,  at  4  cents 4, 

E.  J.  Cannon,  at  2.93  cents 2, 

Evans,  Bnrwell  &  Tazewell,  at  2.49  cents 2, 

Johnson  &,  Bro.,  at  2^  cents *^2, 

Nottingham  &,  Wrenn,  at  3  cents 3, 

Scale  of  offers  for  supplies  for  navy-yard  at  Norfolk^  Fa.,  under  advertisement  A\ 

1884. 

CYPRESS  PILES,   PINE,  ETC. 

O.  Armstrong  &.  Son $1, 

G.  L.Neville 1, 

R.  J.  Neelev  «&  Co I. 

A.  A.  McCollough "l, 

Schedule  of  offers  for  supplies  for  navy-yard  at  Norfolk,  Va.y  under  advertisemen 

May  22,  1884. 

CUMBERLAND  COAL. 

George  W.  Taylor  &  Co j 

J.  H.  Peters 

A.  A.  McCullough  

George  McBhur * 

ANTHRACITE   COAL. 

Geoi'geW.  Taylor  &  Co \ 

J.  H.  Peters 

A.  A.  McCullough 

George  McBlair 


i 


Scale  of  offers  for  supplies  for  navy-yard  at  Norfolk,  Va.,  under  advertisement  Junei 

100,000  BRICKS. 

Murdaugh  &  Mayo $1, 

George  E.  Neville *1, 

PUMP,  OILS,  ETC. 

Mayer  &  Co * * j 

George  E.  Neville 

Scale  of  offers  for  supplies  for  navy-yard  at  Penffacola,  Fla.,  on  requisition  No.  13, 

ary  12,  1884. 

WHITE   LEAD,  OILS,  ETC. 

McKensie  Oerting  &,Co *^ 

J,  ONeal 

•Awarded. 
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Scale  of  offers  for  one  mule  to  he  sold  at  the  navif-yard  at  Pensacola^  Fla,j  under  advertiee' 

ment  dated  March  17, 1884. 

E.  L.  Hoffmaiater *$125  00 

J.  O'Neal 50  00 

:        J.M.  Tarble 100  00 

\        James  Brown 80  00 

!• 

Scale  of  offers  for  supplies  for  navy-yard  at  Pensaoola,  Fla,,  on  requisition  No.  14,  March 

17,  1^84. 

LINSEED  OIL. 

McKensii' Oerting  &  Co *|14  70 

J.O'Neal 18  75 

LAMP  CHIMNEYS. 

McKensie,  Oerting  &  Co *|4  50 

J.OT^'eal 7  00 

Scale  of  offers  for  supplies  for  navy  yard  at  Pensacola^  Fla.,on  requisition  Xo,  15,  approved 
\  J/>H?5,  1884. 


42  GALLONS  LINSEED  OIL. 

McKensie,  Oerting  &  Co "$32  .34 

J.  O'Neal 33  18 

Scale  of  offets  for  supplies  for  navy-yard  at  Pensacolay  Fla.,  requisition  Xo.  16,  ApHl 

15,  1884. 

8  BARRELS   LIME. 

J-  O'Neal $16  00 

".  Baoer *14  00 

^4tk  of  offers  for  supplier  for  navy-yard  at  Pensacola^  Fla.^  requisition  No.  18,  approved 

Jpril  22,  1884. 

PROVENDER. 

^•O^eal •$145  30 

'•  Baoer 148  84 

Scale  of  offers  for  supplies  for  navy-yard  at  Pensacola^  Fla.^  approved  May  9,  1884. 

PAINTS  AND  OILS. 

^^^Kensie,  Oerting  &  Co $38  05 

''-  OKeal *37  85 

^^«elii7e  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cal.j  under  advertisement 

dated  July  16,  1883. 

1,600  CUBIC  YARDS  SAND. 

^^ieuBms ^$1, 234  00 

2^-  Ketelson 1,625  00 

^-  I^owell I,6o0  00 

*"»-  M. Peterson 1,850  00 

^^^eiduleof  offers  for  supplies  for  nacy-yard  at  Mare  Island,  Cal.y  under  advertisement 

August  2,  188;^. 

PROVENDER. 

^-  Powell $1,977  00 

^*^lly  &  Mclnnis 2,152  50 

^-  *0.  Conner 2,667  60 

J^Uies  McCndden •l,y:^3  00 

Jaiues  Brownlie 2,076  50 

P.  C.Lynch 1,945  00 

William  Walker 2,351  00 

•Awarded. 
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'  WELLINGTON  COAL. 

A.  Powell $1, 

James  McCudilen *!, 

William  Walker 1. 

Scale  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cah,  under  advertisemen 

August  11,  1883. 

PAINTS   AND   OILS. 

SnlllYan  &  Rabekes t 

Whittier,  Fuller  &  Co * 

FINB  TIMBER,    ETC. 

James  McCudden •!, 

John  P.  Shtildon 1, 

A.  Powell  1, 

GLASS. 

Sullivan  &  Ravekes : 

Whittier,  Fuller  &  Co 

LUMBER. 

James  McCudden ■ 

John  P.  Sheldon 

A.  Powell 

IRON. 

James  E.  Gordon 

Huntingdon,  Hopkins  &  Co • 

Whitney  &  Marshall t 

IRON. 

James  E.  Gordon 

Huntingdon,  Hopkins  &Co * 

Whitney  &  Marshall t 

TIN,    METAL  AND  ACID. 

James  E.  Gordon "' 

Huntington,  Hopkins  &Co 

CUMBERLAND  COAL. 

James  McCudden    •; 

A.  Powell 

CUMBERLAND  COAL. 

James  McCndden 

A.Powell 

MISCELLANEOUS. 

James  E.  Gordon 

Huntington,  Hopkins  &Co *! 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cah,  under  adtertUemen 

September  4,  1883. 

BRICK. 

James  McCudden *|1,- 

A.  Powell w 1,. 

'Awarded.  t  Informal. 
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OILS,   PAINTS,   ETC. 

N^Vittier,  Fuller  &  Co '^29  00 

Cbarlcu  M.  Vales 242  87 

Se^tduleof  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cal.f  under  advertisement  dated 

Septemh&r  Itf.  1883. 

CHERRY   RED  BRICK. 

James  McCndden •$3,009  00 

A.  Powell 3,264  00 

Scktdule  of  offers  for  supplies  for  nary-yard  at  Mare  hland,  Cal.,  under  advertisement  dated 

September  28,  l88:i. 

STEEL. 

Thomas  H.  Selby  &  Co •|292  50 

WATER  BUCKETS. 

No  bids  received. 

TIN  A'ND  ZINC. 

Thomas  H.  Selby  &  Co 157  50 

A.J.  RAlston '150  00 

IRON. 

Jkmea  McCuddeu •870  00 

Thoma*  H.  Selby  &  Co 892  50 

COAL. 

James  McCudden •.'WO  00 

A.  Powell 330  00 

William  Walker 339  00 

^^ule  of  offers  for  floating  gats  or  caisson  and  for  pumping-machinery  for  navy-yard  at 
Mare  Island,  Cal.f  under  advertisement  dieted  November  12,  1883. 

FLOATING  GATE  OR  CAISSON. 

UoioQ  Iron  Works,  H.  T.  Soott,  vice-president,  California;   time,  six 

mootha  for  completion •|56,000  00 

^M;i6c  Iron  Works,  Rankin,  Brayfon  &  Co.,  California ;  time,  six  months.     72, 500  00 
Aiidon  Iron  Works,  W.  H.  Taylor,  president,  California;  time,  seven 
months 73,500  00 

PUMPING-MACHINERY. 

Jftm«s Edwards  &  Co. ;  no  time  stated 74,250  00 

UnioD  Iron  Works,  H.  T.  Scott,  vice-president ;  time,  seven  months 50, 600  00 

Sonthwark  Fonndry  Company,  Philadelphia,  J.  V.  Merrick,  vice-presi- 

<i«nt;  time,  eight  months ^47,900  00 

Daniel  C.  Buhre  Sl  Co.,  Brooklyn ;  time,  twelve  months 69, 700  00 

pomas  C.  Baashor  &  Co.,  Baltimore,  Md. ;  no  time  named 75, 000  00 

PATke  &  Lacey,  San  Francisco t42.200  00 

SdiAsU  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  CaL,  under  advertisement 

dated  November  17,  1883. 

IRON  BOILER  TUBES. 

J*mes  E.  Gordon t$486  00 

<3wr^  H.  Gibbs  *fe  Co 496  00 

Thomas  H.  Selby  &  Co 504    " 

•Awarded.  t  Received  too  late.  |  Informal. 
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Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  CaL,  under  advertU 

dated  December  21,  1883. 

I 

100  TONS   WELLINGTON   COAL. 

James  McCiidden *|li  2 

William  Walker 1,2 

A.  Powell 1.3 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  CaL,  under  advertis 

dated  December  27,  1883. 

500  CUBIC   YARDS   BEACH  SAND. 

Aden  Bros f3 

A.  Ketelson 4i 

James  McCadden 4' 

100   CUBIC   YARDS  FRESH-WATER  SAND. 

Aden  Bros ...*. *$V 

A.  Ketelson ^ 1 

James  McCudden 1 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal,,  under  advertis 

dat^  Ftbruary  8,  1884. 

LIME. 

A.  Powell  u... •$2 

Aden  Bros 3* 

Blockiuan  &  Cerf 2 

James  McCudden 3 

OIL. 

L.  Fourd. 

Yates  «fe  Co » 

ROPE. 

L.  Fourd 6 

Heath,  Gallup  &  Co •& 

SPUN   YARN. 

L.  Fourd 

Heath,  Gallup  &  Co 

REDWOOD. 

A.  Powell '. • 

James  McCudden 

Schedule  of  offers  for  supplies  for  the  navy-yard  at  Mare  Island,  Cal.,  under  adv 

went  dated  February  18,  1884. 

IRON  AND  STEEL  PLATE,  TUBES,  ETC. 

Thomas  H.  Selby  &  Co t$f 

George  W.  Gibbs  &  Co •( 

IRON  PLATE. 


,....  ...... 


Thomas  H.  Selby  &  Co f 

George  W.  Gibbs  &  Co • 

*  Awarded.  t  Could  not  deliver  in  time. 
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Sdeduk  of  offers  for  supplies  for  navy-yard  at  Mare  Islandj  Cal.,  under  adt'ertisement 

ApHl  21,  1884. 


I 


PILBS. 


Juues HcCadden *|1,680  00 

John  P.  Sheldon Ij'-OO  00 

A.Powell : 1,800  00 

Renton,  Holmee  &  Co 1 1,740  00 

LUMBER. 

James  McCnddeu *1,510  90 

John  P.  Sheldon 1,561  44 

A.PoweU 1,563  00 

Benton,  Holmes  &  Co ,  1 1,510  90 

Scfcedii/«  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal.,  under  advertisement 

May  2,  1864. 

STEEL  RIVETS,  TUBES,  ETC. 

JameaE.Gordon $991  84 

ThooQas  H.  Selby  «&  Co ♦973  23 

Sckeduk  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cal.,  under  advertisement 

dated  May  6,  1884. 

PILES. 

James MoCudden "fljeee  00 

JohnP.Sheldon 1,785  00 

APowell 1,725  50 

LUMBER. 

James  McCodden "2,626  70 

JohnP.Sheldon 2,712  76 

^Powell , 2,626  70 

^Awarded.  t  Informal. 

6943  NAVY ^9 


Ho.  5  —BUREAU  OF  EttUIPMEHT  AVD  EECRUITIHG. 


Kavy  Department, 
Bureau  of  Equipment  and  Recruiting, 

Washington,  October  24, 1884. 

Sir  :  I  have  the  honor  to  sabniit  herewith  the  following  report  of  th 
operations  of  this  Bureaa  daring  the  past  fiscal  year,  with  accompany 
ing  estimates  for  the  fiscal  year  ending  June  30,  1886. 

During  the  past  fiscal  year  66  vessels  have  been  either  wholly  or  par 
tially  equipped,  under  cognizance  of  this  Bureau,  at  the  several  nav^ 
yards,  involving  an  expenditure  for  labor  of  $89,052.40,  and  for  ma 
t«rials  $550,279.52,  making  a  total  of  $639,331.92. 

The  sum  of  $896,000  is  asked  for  under  appropriation  "  Equipment  c 
vessels,"  as  actually  necessary  for  the  fitting  out  and  keeping  in  repai 
the  number  of  vessels  contemplated  to  be  kept  in  commission  darin 
the  ensuing  fiscal  year.  For  the  past  two  years  it  has  been  necessar 
to  ask  for  a  deficiency  under  this  appropriation.  Congress  having  faile 
to  appropriate  the  estimated  amounts,  and  those  which  were  appn 
priat-ed  being  inadequate  to  the  actual  expenses  of  the  service. 

The  amounts  estimated  for  under  the  appropriations  '^  Transportatio 
and  recruiting"  and  "Contingent"  are  each  increased  $10,000  overt! 
sums  allowed  under  thosd  appropriations  for  the  past  year.  This  ii 
crease  is  absolutely  required  to  meet  the  necessities  of  the  service,  < 
deficiencies  must  inevitably  arise.  This  has  occurred  for  the  past  yea 
and  the  Bureau  is  thereby  very  much  embarrassed,  particularly  as  r 
gards  the  transportation  of  men.  Although  the  law  allows  transport 
tion  under  the  War  and  Navy  Departments  to  be  procured  withoi 
adequate  appropriation  when  the  exigencies  of  the  service  require 
the  Bureau  is  placed  in  an  undesirable  position  as  regards  the  parti 
by  whom  the  transportation  is  furnished.  Not  having  funds  at  dispos 
to  pay  for  the  necessary  transportation  of  men  when  the  service  has  be 
performed,  the  Bureau  is  obliged  to  ask  the  various  companies  to  wj 
for  a  greater  or  less  period  of  time  for  their  money.  Enlisted  men  mi 
be  transported  when  required,  and  experience  for  the  last  two  yea 
having  proved  the  insufficiency  of  the  sums  appropriated  for  this  sei 
ice,  this  increase  is  respectfully  submitted  and  urged.    . 

Under  appropriation  *'  Increase  of  the  Navy  "  the  Bureau  has  eg 
mated  as  follows : 

To  furnish  complete  equipment  for  prospective  cruisers,  as  reco 
mended  by  the  Advisory  Board,  $760,000. 

For  equipment  of  U.  S.  S.  New  York,  now  on  the  stocks  at  the  nai 
yard,  New  York,  $125,000. 

For  equipment  of  two  vessels  for  the  training  squadron,  to  be  co 
posite  clipper,  bark-rigged  sailing  vessels,  of  800  tons  each,  with  ai 
iliary  steam-power,  $75,000. 

Under  appropriation  "Coasters'  Harbor  Island  "the  Bureau  asked 
130 
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$41,000  for  the  necessary  improvements  of  this  station  for  the  current 
year,  but  Gonj^ress  appropriated  only  $21,000,  in  consequence  of  which 
the  Bareau  was  obliged  to  forego  desirable  improvements  required  for 
the  training  service. 

In  this  connection  the  estimates  are  submitted  for  $60,000  for  improve- 
ments at  the  training  station,  Coasters'  Harbor  Island,  which  improve- 
ments have  been  recommended  by  the  commanding  officer  of  that  sta- 
tion as  absolutely  necessary,  and  which  meet  the  Bureau's  approval  in 
every  particular. 

TRAINING  SHIPS. 

In  onler  to  properly  educate  the  apprentices,  under  the  training  sys- 
tem, it  is  of  prime  importance  and  positive  necessity  that  the  cruising 
training  ships  should  be  vessels  of  the  most  modern  type  and  construc- 
tion, that  the  system  may  be  kept  abreast  of  and  the  apprentices  be 
familiar  with  all  the  improvements  in  the  man-of  war  of  the  present  day. 
The  training-ships  now  in  commission  arein  bad  condition  and  requireex- 
tensive  and  costly  repairs.  The  time  is  not  far  distant  when  they  will  be 
entirely  unsea  worthy.  In  viewof  these  facts  the  Bureau  urgently  recom- 
mends for  your  consideration  the  construction  of  the  two  composite  sail- 
ing vessels,  with  auxiliary  steam-power  and  lifting  screws,  as  estimated 
for  by  the  Bureau  of  Construction  and  Repair  and  for  the  equipment 
of  which  this  Bureau  has  asked  $75,000  under  appropriation  "increase 
of  the  Navy."  The  Bureau  is  of  opinion  that  the  building  of  these  ves- 
sels would  be  a  wise  and  economic  measure,  and  obviate  the  constant 
repair  of  the  old  and  almost  obsolete  cruising  training-ships. 

COAL. 

There  have  been  purchased  at  home  and  abroad  56,624  tons  of  coal, 
costing,  including  freight  and  handling,  $408,526.42. 

ROPE  WALK. 

The  following  cordage  has  been  manufactured  during  the  past  fiscal 
year  at  the  rope  walk,  navy-yard,  Boston,  Mass. : 

Pounds. 


,    and  American  hemp  rope 233, 154 

™ila  hemp  rope 26d,  545 

y.»f«rope 14,065 

**WeroiH; 2,628 

Total...- 518,392 

Cortiug  for  materials $53, 505  72 

Costing  for  labor 37,943  93 

Tot*l 91,449  65 

HEMP. 

There  have  been  purchased — 


Matfla  hemp ponnds. 

^ncanhemp tons. 

*<utuhemp do... 


Qnantity.      i     Value*. 


292, 567  I  $33, 491  88 

7ill8  I      1.  645  13 

76  I    15. 018  58 


Totol .i 50,165  59 
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FOROE  AND  ANCHOR,  SMITH,  AND  CHAIN  SHOPS  AND  ROLLING-MI 

AT  THE  NAVY- YARD,  WASHINGTON,  D.  C. 

There  have  been  manufactured  in  these  shops  during  the  past  lisc 
year — 

Chain  cable  of  various  sizes fathoms. .  2,tt 

Forging,  of  iron  and  stool pounds. .  'A  I! 

Iron  cable  links do 97,71 

Steel  cable  links do....  7,6! 

Bar  iron  do 145,0- 

Plate  iron do 9,  l 

Hammered  iron do  ...  1,6" 

The  Bureau  intends  to  substitute  steel  for  iron  chains,  if  the  report  i 
tests  now  being  made  on  board  the  Vandalia  with  some  sample  st^ 
chain  shouhl  warrant  the  adoption  of  the  same. 

GALLEY   SHOP. 

Eight  new  galleys  have  been  manufactured,  including  cooking  ute; 
sils,  and  extensive  repairs  have  been  made  on  19  old  galleys  belougic 
to  various  vessels  in  commission. 

SAIL  LOFT,  WASHINGTON  NAVY-YARD. 

ThereThave  been  made,  for  the  vessels  requiring  them,  84  new  sail 
besides  awnings,  hammocks,  hammock  cloths,  clothes  bags,  and  othi 
miscel  1  an  eon  s  sail  work . 

ENLISTED   MEN. 

On  the  30th  June,  1884,  there  were  in  the  Navy  8,947  men  and  a 
prentices,  a  small  temporary  excess  of  the  total  number  allowed  by  la^ 
and  which  occurred  from  unavoidable  detention  of  one  or  two  vesse 
in  their  arrival  home  from  foreign  stations.  During  the  greater  part 
the  year  the  number  of  men  has  been  under  the  legal  quota.  The  ave 
age  number  has  not  exceeded  the  statutory  allowance. 

The  Bureau  reiteYates  the  recommendation  of  previous  reports,  ai 
again  submits  that  special  legislation  should  be  made  for  enlisting  m 
for  the  Coast  Survey,  Fish  Commission,  and  Xaval  Academy.  The! 
creasing  demands  of  these  establishments  draw  largely  from  the  que 
allowed  at  present  for  the  Navy  and  cause  much  embarrassment.  T 
small  force  remaining  is  not  sufficient  to  projierly  man  the  regular  cm 
ing  vessels.  I  would  suggest  that  the  force  for  these  services  be  limit 
to  500  men,  and  be  known  as  "  auxiliaries  for  special  service." 

In  connection  with  the  enlistment  of  men,  the  Bureau  strongly  recx) 
mends  that  legislation  be  enacted  with  a  view  to  allow  men  houoral 
discharged  from  the  service  to  elect  a  home  on  any  receiving  ship 
a  period  not  exceeding  three  months  from  the  date  of  their  dischar^ 
men  so  electing  a  home  to  be  entitled  to  one  ration  per  day  to  feed  th 
while  on  board,  and  to  be  amenable  to  such  regulations  as  the  Bur( 
may  establish  while  so  residing.  Such  legislation  would  be  couduc 
to  the  comfort  and  morals  of  the  men,  whose  only  homes  are  the  vess 
of  the  Navy.  The  service  would  be  much  benefited  in  the  impro\ 
character  of  the  personnel.  The  men  would  be  able  to  escaii>e  much  ( 
comfort  now  experienced  in  the  larger  cities,  where  many  of  them  i 
driven  by  necessity,  after  their  discharge,  into  miserable  and  unclea: 
boarding  places. 

In  the  interest  of  the  seamen  and  marines  of  the  Navy  I  would 
gently  request  that  section  2166  of  the  Revised  Statutes,  referring 
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aliens  iu  the  Army  becoming  citizens,  be  amended  to  include  the  Navy 
and  Marine  Corps. 

I  would  also  recommend  that  sections  4756  and  4759,  Revised  Stat- 
utes, be  80  amended  as  to  apply  to  men  who  have  served  in  the  Navy 
as  appointed  petty  officers. 

APPRENTICES. 

During  the  year  there  were  3,596  boys  examined  for  enlistment  as 
apprentices  for  the  training  service,  of  which  number  2,120,  or  about  59 
percent,  were  rejected  on  acrx)unt  of  various  physical  disqualifications. 
Of  those  qualified,  582  were  either  unable  to  satisfy  the  recruiting  offi- 
cer as  to  their  character  and  habits,  or  failed  to  complete  their  ship- 
ment, making  the  number  actually  enlisted  894,  a  trifle  less  than  25  per 
cent,  of  the  applicants.  Sixty-nine  apprentices  have  been  discharged 
by  reason  of  the  expiration  of  their  enlistments,  and  171  on  account 
of  physical  disability,  inaptitude  for  the  service,  misconduct,  &c. 

The  cruising  training-ships  Portsmouth,  Jamestown,  and  Saratoga 
have  been  kept  at  sea,  on  practice  service,  with  different  detachments 
ofapprentices,  except  while  undergoing  the  necessary  repairs  or  prepa- 
ration for  such  service,  and  during  the  year  208  apprentices  have  been 
transferred  to  the  cruising  ships  of  the  Navy,  in  addition  to  which,  at 
its  close,  there  were  70  en  route  to  the  European  station  to  join  the  U. 
S.  S.  Lancaster  and  Quinnebaug. 

On  the  30th  June,  1884,  there  were  490  apprentices  serving  on  gen- 
eral cruising  vessels,  distributed  as  follows : 

North  Atlantic  Station 142 

Soath  Atlantic  Station 34 

Pacific  Station 73 

European  Station 53 

Asiatic  Station 188 

And  also  682  on  board  of  the  stationary  and  cruising  training-ships, 
preparing  for  the  general  service. 

The  Bureau  recommends  that  application  be  made  for  such  legisla- 
tion as  will  authorize  the  enlistment  of  1,000  boys  annually,  instead  of 
750,  the  number  at  present  allowed. 

ihe  Bureau  most  earnestly  urge  that  Congress  be  asked  to  appro- 
priate a  sufficient  sum  of  money  to  provide  every  man,  boy,  and  appren- 
^)  on  enlistment  in  the  Navy,  with  an  outfit  of  clothing,  the  cost  not 
to  exceed  $50,  thereby  placing  a  sailor  on  similar  footing  with  the  sol- 
<lier  or  marine,  who  are  now  not  only  furnished  with  an  outfit  when 
enlisted,  but  receive  an  anntuil  allowance  at  the  public  expense  and 
^J^^hont  any  charge  to  them.  At  present  the  clothing  outfit  of  a  recruit 
forthe  Navy  costs  nearly,  and  sometimes  quite,  three  months'  pay,  which 
lie  assumes  as  a  debt  to  the  Government ;  and  in  many  instances  the 
clothes  are  worn  out  before  they  are  really  paid  for ;  and  while  such 
indebtedness  exists  the  enlisted  man  of  the  Navy  enjoys  no  privilege 
of  liberty,  nor  can  he  draw  any  money  for  his  own  personal  use.  Natu- 
r^Uy  this  system  is  regarded  by  sailors  as  oppressive,  and  tends  to  dis- 
couragement, and  is  often  followed  by  desertion,  with  theft  of  outfit ; 
*nd  it  is  believed  that  if  the  enlisted  persons  of  the  Navy  were  placed 
npon  a  similar  footing  with  those  of  the  Army  and  Marine  Corps, 
desertions  would  be  less  frequent  and  the  personnel  of  the  service 
^ould  be  very  much  improved. 

Very  respectfully,  your  obedient  servant, 

W.  S.  SCHLEY, 

Hon.  W.  E.  Chandler,  Chief  of  Bunau, 

Secretary  of  the  Navy,  Washington^  2>.  C. 
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Eatimatea  of  appropt'iations  required  for  the  service  of  the  fiscal  year  ending  June  30, 
by  th^  Bureau  of  Equipment  and  Becruitingt  Na%yy  Department, 


Detaiied  objects  of  expenditure,  and  explanations. 


4*     *   S  ■** 

•2  ►'"•eg 

5f  atK, 


11 


EQUIPMENT  OF  VESSELS. 

Coal  for  steamers'  and  sliips'  ntse,  includiujc  expenses  for  transportation, 
storage,  and  handling ;  hemp,  wire,  hides,  ana  other  materials  for  the 
manufacture  of  rope  and  cordage ;  iron  for  the  manufacture  of  anchors, 
f4ibl<>8,  galleys,  and  chains ;  canvas  for  the  manufacture  of  sails,  awn- 
ings, bags,  and  hammocks ;  heating  apparatus  for  receiving  ships  ;  and 
for  the  purchase  of  all  other  articles  of  equipment  at  home  and  abroad, 
and  lor  the  pay  of  labor  in  equipping  vessels,  and  manufacture  of  equip- 
ment articles  in  the  several  navy-vards  (appropriated  R.  S.,  p.  733,  sees.  \ 
3709,3747)     *. $896,000  00 


TOANSrOKTAl^ION  AND  BKCRUITIXO.  ' 

I 

Expenses  of  recruiting  for  the  naval  service,  rent  of  rendezvous,  and  ex- 
penses of  maintaining  the  same,  advertising  for  men  and  boys,  and  for  ] 
the  transportatitm  of  enlisted  men  at  home  and  abroad  (appropriated, 
R.  S.,p.721,^*ec.366fl) j        35,  000  00 

CONTINGENT  BUREAU.  ' 

I 

i 

Bxtra  cxpenHen  of  training  ships,  freight  and  transportation  of  equipment 
stores,  printing,  advertising,  tele<rraphing,  books  and  models,  postage,  j 
car  tiokfta.  ferriage,  ice,  apprehension  of  deserters  and  stragglers,  cer-  ' 
tiiicatos  and  good-conduct  badges  for  enlisted  men,  school  l^ooks  for  train- 
ing Hhii)8,  medals  for  boys,  and  eme-rgencies  arising  under  the  cognizance 
of  the  Hiireau  of  Equipment  and  Recruiting,  unforeneeu  and  impossible  to 
classify  ( R.  S. ,  p.  72 1 ,  sec.  3666) 20, 000  00 


CIVIL  ESTAULIBIIMENT. 

Navv-yard.  Kittery,  Me: 

One  clerk 

Navv-ymd,  Oharlestown,  Mass. : 

One  superintendent  of  rope  walk 

One  clerk 

One  clerk 

One  writer 

Navy-yard,  Brooklyn,  N.  Y. : 

One  clerk '. 

One  clerk 

Navy-yard,  League  Island : 

One  clerk 

Navv-yai-d,  Washington,  D.  C. : 

One  clei  k 

One  clerk 

One  writ<>r 

Navy-j'ard,  Norfolk,  Va. : 

One  clerk 

Navy-yard,  Pensacola,  Fla. : 

One  write  • 

Navy-yard.  Mare  Island,  Gal. : 

One  clerk 


SALABIRS. 

Chief  clerk  (increase  of  $4.50  submitted),  (July  7, 1884,  R.  S.,  p.  70,  sec.  415  .. . 
Note. — The  chief  clerk  is  required  by  law  to  act  aschief  of  Bureau  in  case 
of  vacancy  or  of  the  absence  or  sickness  of  that  otiicer  (in  case  no  other 
appointment  is  made).  His  duties  areas  responsible  and  arduous  as  those 
or  the  chief  clerks  in  the  other  Executive  Departments,  who  are  required 
by  law  to  p^'rform  the  same  functions,  and  who  now  receive  a  like  com 

Sensation,  viz.  i$2,2.'>0  pei-  annum, 
ne  clerk  of  cliws  4  (Julv  7, 1884,  R,  S.,  p.  70,  sec.  416) 

One  clerk  of  class  3  (July  7, 1884,  R  S.,  p.  27,  sec.  167) 

Two  clerks  of  class  2  (same  acts) 

Three  clerks  of  class  1  (same  acts) 

Two  copyists  (same  acts)    , 

One  eisaistan t  messenger  (same  acts) 

One  laborer  (same  acts) 


18,251  75 


$40C 


1, 300  00 

1,800  00 
1.400  00 
1,  300  00 
1,  017  25 

1,400  00 
1,300  00 

1,  300  00 

1.400  00 
1,300  00 
1,017  25 

1,  300  00 

1,  017  25 

1, 400  00 


12 


2,  250  00 


1,800  00 

1,600  00 

2,  800  00 

3,600  00 

1,800  00 

720  00 

660  00 

15, 230  00 
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Zi^iMtet  of  appropriations  required  for  ike  eervioe  of  the  fiscal  year,  ^o. — Continued. 


p 

§1 


tti 


Detailed  objecta  of  expenditure,  and  ezplanationfl. 


INCHKASK  OF  TUB  NAVT. 

AjDoont  reqaired  to  farnish  complete  equipment  ontflt  for  the  following 
Dflw  yesaels,  viz : 

One  cruiser  of  4,500tona  (aubmltted) 

Ooecniiaerof  3,000  tons  (submitted) 

One  dispatch  boat  of  1,500  tons  (submitted) 

Two  heavily  armed  fnuiboate  of  1,500  tons  each  (submitted) 

One  light  gunboat  of  750  tons  (submitted) 

Oneganboatof  900  tons  (submitted) 

One  steel  ram  (submitted) 

One  cniising  torpedo-boat  (submitted) 

Two  harbor  torpedo-boats  (submitted) 

Onearmored  vessel  of  8,500  tons  (submitted) 

Foreqalpment  outfit  of  the  New  York,  on  the  stocks  at  navy-yard  New 
Tori  (submitted) 


For  equipment  outfit  of  two  composite  clipper  bark -rigged  sailing  ves- 
sels of  800  toQH  each,  with  auxiliary  steam  power,  for  the  training  squad- 
ron (nubmitted) 


$124, 
100, 

(M), 
120, 

45. 

60, 

16, 

25, 

20, 

200. 


000  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 


125,000  00 
885,000  00 


75,  000  00 


XAVAL  TkAIMKG  STATION,   COASTERS'  HARBOR  ISLAND. 

For  completing  wharf i    15, 000  00 

»"Md drying  house '      5,000  00 

A«pairs  to  main  causeway,  including  enlargement  of  tideway  and  bridge  to  , 

•pan  the  opening  (submitted) ' 8,000  00 

new  boat-house  and  carpenter-shop 6, 000  00 

JJjrfcmne 1      3,000  00 

^'^Ring,  maintenance,  and  repair  of  sea-wall,  roads,  and  grounds,  and  the 
necesMry  labor  and  implements  required  for  the  proper  preservation  of 
toe  same , 


23,000  00 

eo,  000  00 


lis  is 


H 

O 
O 

a 


No.  6.— BUREAU  OF  HAVIGATIOV. 


Navy  Department,  Bureau  of  Navigation, 

November  1, 1884. 

Sir  :  1  have  the  honor  to  submit  the  following  report  of  the  Bure 
of  Navigation  for  the  past  year,  together  with  the  estimates  for  its  si 
port,  and  for  the  expenditures  that  will  be  necessary  for  the  fiscal y( 
ending  June  30,  1886. 

Included  in  this  report  and  transmitted  herewith  are  the  reports  a 
estimates  of  the  several  offices  under  its  control. 

navigation. 

Compasses. — During  the  past  year  145  compasses  of  diflFerent  ty 
have  been  repaired,  inspected,  and  tested,  the  four-needle  card  wh 
was  adopted  last  year  being  used  in  all  of  them.  These  compasses  hi 
been  issued  to  ships,  and  have  given  general  satisfaction.  The  Gr€ 
Belief  Expedition  of  1884  was  supplied  with  the  improved  compasi 
and  their  behavior  in  high  latitudes  has  been  much  commended.  ^ 
reports  of  the  expedition  contain  a  quantity  of  valuable  matter  relat 
to  the  variation  of  the  compass  in  latitudes  where  few  opportunities  o 
for  such  observations.  This  expedition  was  also  supplied  with  ( 
circles,  magnetometers,  and  the  necessary  books,  instructions,  : 
blank  forms,  but  its  successful  early  termination  prevented  observati 
for  magnetic  force  and  dip. 

The  work  of  collecting  data  relative  to  the  variation  of  the  com^ 
has  been  successfully  continued  during  the  year,  the  results  of  wl 
are  in  course  of  preparation  for  publication. 

The  deviation  of  the  compass  in  iron  and  steel  ships  has  received 
most  careful  attention,  and  Professional  Paper  No.  17, "  The  Magnet 
of  Iron  and  Steel  Ships,"  has  been  prepared  and  is  now  in  press.  1 
fessional  Paper  No.  18,  on  the  deviations  of  the  compass  in  ves 
of  the  United  States  Navy,  is  nearly  ready. 

Preparations  have  been  made  for  a  careful  examination  of  the  u 
netic  character  of  the  new  steel  vessels,  and  a  compass  station  will 
established  in  Narragansett  Bay,  in  the  vicinity  of  the  ''measi 
mile."  In  view  of  the  probable  necessity  of  compensating  the  c 
passes  of  these  vessels,  a  binnacle  for  the  purpose  has  been  designe 
the  Bureau,  and  will  be  placed  in  the  Dolphin  for  test. 

The  instruments  for  a  compass  testing  house  are  in  possession  of 
Bureau,  and  an  appropriation  for  the  erection  of  a  building  passed  I 
Houses  of  Congress  during  the  last  session,  but  is  not  availabl 
consequence  of  the  failure  of  the  naval  appropriation  bill  to  becom 
law  and  the  substitution  therefor  of  an  act  ^'  making  temporary  pre 
ion  for  the  naval  service." 

A  marked  improvement  has  been  apparent  during  the  past  yea 
both  the  character  and  number  of  the  compass  reports  received  f 
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vessels  in  comuiissioD.  Besides  fulfilling  their  primary  object  of  con- 
tributing to  safe  navigation,  these  compass  reports  afford  explicit  in- 
formation regarding  the  variation  of  the  compass  in  different  localities. 

Determination  of  longitudes. — The  work  of  establishing  secondary 
meridians  of  longitude  on  the  west  coast  of  Central  and  South  America 
by  means  of  the  submarine  cable  has  been  completed. 

A  party  of  naval  oflScers  under  Lieut.  Commander  C.  H.  Davis  sailed 
from  New  York  on  the  20th  of  September,  1883,  established  stations 
at  various  points  between  La  Libertad,  San  Salvador,  and  Valparaiso, 
Chili,  and  measured  the  differences  of  longitude  between  Valparaiso, 
Arica,  Lima,  Pay ta,  Panama,  and  La  Libertad.  Measurements  between 
La  Libertad  and  Guatemala  were  made  in  co-operation  with  Mr.  Miles 
Rock,  of  the  Guatemala  survey.  From  Valparaiso  signals  were  ex- 
changed upon  several  nights  with  Dr.  B.  A.  Gould,  director  of  the 
national  observatory  at  Cordova,  Argentine  Republic,  for  the  puri)08e 
of  connecting  the  measurements  made  on  the  west  coast  of  Central  and 
South  America  with  those  made  on  the  east  coast  of  South  America  by 
naval  oflBcers  under  the  direction  of  this  Bureau  in  1878  and  1879.  The 
party  returned  to  the  United  States  in  April  last,  and  the  observations 
are  now  being  reduced  and  prepared  for  publication. 

Navigation  Supplies. — The  electric  plant  for  incandescent  lighting 
supplied  to  the  Trenton,  beyond  some  slight  defects  in  the  insulation 
of  the  wires,  which  could  not  have  been  anticipated,  has  given  great 
satisfaction,  and  has  added  materially  to  the  comfort  and  health  of  the 
officers  and  crew. 

The  Atlanta,  Boston,  and  Omaha  are  to  be  lighted  by  electricity. 
The  plant  for  the  Atlanta  is  to  be  supplied  by  the  United  States  Elec- 
tric Lighting  Company  of  Netv  York,  that  for  the  Boston  by  the  Brush 
Electric  Company  of  Cleveland,  and  that  for  the  Omaha  by  the  Consol- 
idated Electric  Light  Company  of  New  York.  In  these  vessels  the 
defects  referred  to  in  the  wiring  of  the  Trenton  will  be  remedied. 

Additional  information  has  been  supplied  for  the  libraries  of  the 
cruiaiDg  ships,  and  I  would  again  call  attention  to  the  importance  of 
*°Pplying,  in  convenient  form,  such  professional  matter  as  is  essential 
to  naval  officers,  and  of  value  to  the  merchant  marine  and  the  ship- 
building interests,  but  which  cannot  now  be  published  because  of  the 
inadequate  appropriation  for  printing. 

Department  LUtrary, — During  the  past  year  the  work  of  classifying 
and  cataloguing  the  books  in  the  library  has  been  continued,  and  im- 
portant additions  have  been  made  to  the  collection.  In  order  to  put 
the  library  on  a  proper  footing  and  to  meet  the  requirements  of  the  De- 
partment in  the  various  branches  of  modern  professional  investigation, 
^n  increase  in  the  annual  appropriation  is  required,  and  an  estimate 
tberefor  has  accordingly  been  submitted. 

Under  existing  law,  no  binding  can  be  done  for  any  Department  of 
the  Government  except  in  plain  sheep  or  cloth.  Exceptions  to  this 
J^le  have  been  made  in  favor  of  the  Congressional  Library  and  the 
bbraries  of  the  Department  of  State,  the  Patent  Office,  and  the  Office  of 
the  Surgeon-General  of  the  Army.  The  restriction  upon  the  character 
of  the  binding  for  other  Department  libraries  is  harmful  to  the  inter- 
^tsof  the  Government  by  making  it  impossible  to  keep  sets  of  vol- 
omes  in  a  uniform  binding,  while  the  saving  in  expense  is  so  small  as 
to  be  wholly  out  of  proportion  to  the  resulting  disadvantages;  and  it  is 
J/car  that  the  reasons  which  exist  for  the  exceptions  in  favor  of  the 
Jibraries  of  the  Department  of  State,  the  Patent  Office,  and  the  Surgeon- 
General's  Office  apply  with  equal  force  to  those  of  the  other  Executive 
A^epaitments. 
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Regulations  for  preventing  collisions  at  sea. — The  act  entitled  "Anw 
to  adopt  the  Revised  International  Regulations  for  preventing  oollision 
at  sea,"  which  passed  the  House  of  Representatives  at  the  last  sessio 
of  Congress,  and  which  has  been  reported  in*  the  Senate,  will,  if  it  b 
comes  a  law,  do  away  with  the  confusion  which  has  existed  in  cons 
quence  of  the  difference  between  the  laws  of  the  United  States  and  tl 
regulations  adopted  by  other  maritime  nations,  and  wil]  tend  to  prevei 
collisions  which  are  now  likely  to  occur  because  of  the  delay  in  adof 
ing  such  international  regulations. 

In  this  connection  I  desire  to  renew  my  recommendation  to  so  amei 
rules  17  and  20,  of  section  4233  of  the  Revised  Statutes  of  the  Unit 
States,  as  to  give  deep-draught  ships  the  right  of  way  in  deep  and  iij 
row  channels  in  localities  where  light-draught  vessels  will  not  be  Hal 
to  injury  by  using  shoaler  water. 

HYDROaRAPHIO   OFFICE. 

The  work  of  the  Hydrographic  Office  has  been  confined  to  correcti 
the  copper  plates  on  hand,  to  the  production  of  new  charts  from  8 
veys  by  officers  of  the  Navy,  and  to  the  preparation  and  publication 
nautical  information.  The  importance  of  additional  surveys  by  t 
Government  has  been  repeatedly  urged  by  this  Bureau,  and  I  reu 
the  recommendation  contained  in  my  annual  reports  for  the  past  t 
years,  that  new  surveys  be  made  of  portions  of  the  north  coast  of  Soi 
America  and  of  the  coast  of  the  island  of  San  Domingo.  The  chart; 
these  localities  are  imperfect  and  incorrect,  and  until  new  surveys  a 
examinations  are  made  their  use  tends  to  increase  the  number  of  ann 
shipwrecks  and  the  consequent  loss  of  life  and  property.  To  mi 
such  surveys  and  examinations  vessels  especially  adapted  for  surv 
ing  are  more  economical  than  vessels  of  war.  The  steam  whalers  Tht 
and  Bear,  purchased  for  the  Greely  Relief  Expedition  of  1884,  wo 
answer  the  purpose  admirably,  but  a  clause  in  the  act  appropriating 
this  expedition  requires  them  to  be  sold.  I  would  suggest,  both  in 
interest  of  economy  and  efficiencj^  tliat  this  clause  be  rej)ealed  « 
these  two  ships  be  retained  in  the  naval  service  for  surveying  p 
poses. 

The  hydrographic  work  of  the  geodetic  and  hydrographic  survej 
the  Sandwich  Islands,  now  being  carried  on  by  the  Hawaiian  Gove 
ment,  extends  off  shore  to  the  lOOfathom  line,  and  it  is  recommem 
that  this  Government  shall  continue  the  work  by  running  lines 
deep  sea  soundings  for  the  purpose  of  determining  whether  the  in 
merable  dangers  which  are  now  reported  in  the  Pacific  Ocean  do  or 
not  exist. 

To  fticilitate  the  operation  of  the  Hydrographic  Office  in  giving 
formation  to  the  merchant  marine  and  to  others  interested  in  naut 
matters,  branch  offices  have  been  established  in  the  cities  of  Bos1 
New  York,  Philadelphia,  Baltimore,  New  Orleans,  and  San  Franci 
These  offices,  through  the  liberality  of  the  maritime  exchanges  in 
several  cities,  are  located  in  the  rooms  occupied  by  these  organizatl 
They  are  in  charge  of  naval  officers,  and  are  supplied  with  chs 
nautical  works,  lists  of  lights,  and  sailing  directions  corrected  to  d 

In  continuation  of  the  scheme  proposed  and  begun  by  the  late  L 
tenant  Maury,  the  first  edition  of  the  monthly  Pilot  Chart  of  the  N 
Atlantic  Ocean  was  issued  December  1, 1883.  The  increased  demand 
these  charts,  which  have  been  published  regularly  since  that  date, 
issued  on  the  first  of  each  month,  is  conclusive  proof  of  the  neces 
for,  and  value  of,  the  publication. 
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The  survey  of  the  west  coa^t  of  Central  America  has  been  completed 
u  far  south  as  San  Juan  del  Sur,  Nicaragua,  by  Commander  Clark  and 
the  officers  of  the  Ranger,  and  plates  of  the  work  are  being  engraved. 
The  survey  is  now  being  continued  south  and  east  of  the  point  above 
mentioned. 

Professor  Baird  having  placed  the  Fish  Commission  steamer  Alba- 
tross at  the  disposal  of  the  N"avy  Department  during  the  winter  months 
of  1883-'84,  she  was  employed  to  examine  the  bottom  of  portions  of  the 
Caribbean  Sea,  the  depths  of  which  are  unknown.  In  sounding  across 
that  sea  a  shoal  wa>*  developed  oli*  the  eastern  end  of  Jamaica,  to  which 
the  name  Albatross  Bank  has  been  given.  In  addition  to  this  work, 
which  was  highly  successful  and  creditable  to  the  oflBcers  of  the  Alba- 
tross, the  exact  position  of  San  Antonio  light,  western  end  of  the 
island  of  Cuba,  was  established,  and  the  reported  dangers  off  that  point 
were  proved  not  to  exist.  * 

The  officers  of  the  vessels  in  commission  have  contributed  much  val- 
uable hydrographic  information,  which  has  been  issued  in  the  form  of 
''Notices  to  Mariners,"  or  utilized  in  the  Hydrographic  Office. 

In  this  connection  I  desire  to  state  that  nautical  men  generally  favor 
the  adoption  of  a  universal  system  of  marks  and  buoys  for  channels  and 
approaches  to  harbors.  There  can  be  no  valid  objection  to  adopting 
one  general  system  in  place  of  the  many  which  now  prevail,  as  the  cost 
of  such  changes  as  might  become  necessary,  were  an  International 
Congress  to  recommend  a  system,  would  be  little  more  than  that  of  the 
paint  necessjiry  for  changing  the  color  of  buoys  and  marks. 

NAVAL  OBSERVATORY. 

The  report  of  the  Superintendent  of  the  Naval  Observatory  contains 
the  details  of  the  work  performed  with  the  several  large  instruments, 
of  the  transmission  of  time  signals,  of  the  introduction  and  adoption  of 
^system  for  reirulatiiig  the  time  in  the  several  Executive  Departments 
by  controlling  the  clocks  in  the  various  offices  from  the  Naval  Observa- 
tory, and  of  tiie  reduction  of  the  various  observations  of  the  transit  of 
Venus  of  1882. 

The  appropriation  for  printing  and  binding  is  insufficient,  and  in  con- 
sequence the  results  of  the  work  of  the  Observatory  cannot  be  pub- 
Hshed  for  the  use  of  the  public. 

The  necessity  for  an  appropriation  with  which  to  begin  the  buildings 
^or  the  new  Naval  Observatory  upon  the  site  selected  by  a  commission 
appointed  for  the  purp  >8e  and  purchased  by  the  Government,  so  often 
mentioned  in  previous  reports,  is  more  apparent  than  ever,  in  conse- 
QQence  of  the  dilapidated  condition  of  the  buildings  and  the  unhealthy 
pDd  improper  location  of  the  present  Observatory,  and  I  again  urge  the 
iniportance  of  an  appropriation  for  that  purpose. 

NAUTICAL   ALMANAC. 

The  report  of  the  Superintendent  shows  that  the  work  in  preparing 
the  annual  volumes  of  the  Nautical  Almanac  and  Ephemeris  for  1888 
is  well  advanced,  and  gives  a  list  of  the  papers  whicli  have  been  pub- 
lished in  Astronomical  Researches,  supplementary  to  the  Ephemeris. 

The  second  volume  of  the  "  Atlantic  Coaster's  Nautical  Almanac," 
that  for  1885,  has  been  issued,  and  the  first  volume  of  a  "  Pacific  Coast- 
er's Nautical  Almanac"  has  been  prepared  and  is  now  in  press. 
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The  computations  and  discussions  of  the  observations  and  experi- 
ments for  determining  the  velocity  of  light  have  been  completed,  and 
are  being  prepared  for  publication. 

ESTIMATES. 

1  beg  to  invite  your  attention  to  the  annual  appropriations  for  this 
Bureau,  which  have  steadily  decreased  in  amount  from  $192,500  for 
the  fiscal  year  of  186e>-'67,  to  $100,000  for  the  year  1883-'84.  Since  the 
year  18fJ6  the  amount  appropriated  annually  to  carry  on  the  work  auder 
the  cognizance  of  this  Bureau  has  been  insufficient  to  supply  our  ves- 
sels with  the  best  and  most  improved  articles  of  navigation  outfit.  In 
consequence,  however,  of  the  quantity  of  supplies  purchased  during  the 
civil  war  and  remaining  on  hand  at  its  close,  cruising  ships  have  been 
furnished  with  instruments  for  navigating,  which,  if  not  of  the  latest 
patt4jrns,  still  answered  the  purpose  for  which  they  were  purchased  ii 
the  absence  of  better.  But  the  supplies  above  mentioned  have  grada 
ally  been  exhausted,  or  have  become  obsolete  and  have  been  sold  ^ 
"  unserviceable "  in  compliance  with  the  act  of  Congress  approvec 
August  5,  1882,  which  required  all  stored  and  supplies  to  be  appraised 
and  those  found  to  be  unserviceable  to  be  sold. 

I  have  submitted  an  estimate  for  $130,000  under  the  head  of  *'  Navi 
gation  and  navigation  supplies,"  the  amount,  in  my  opinion,  being  nece^ 
sary  to  properly  administer  the  Bureau  by  providing  the  best  and  safes 
apparatus  for  navigating,  better  appliances  for  lighting  ships,  and  tli< 
necessary  professional  information,  without  which  it  cannot  be  expectei 
that  the  officers  and  men  of  the  Kavy  will  keep  pace  with  the  change^ 
which  are  constantly  taking  place. 

Verv  respectfully,  your  obedient  servant, 

J.  G.  WALKER, 

Chief  of  Bureau, 

Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 


United  States  Hydrographic  Office, 

Washington,  D.  C,  October  20, 1884. 

Sir  :  As  directed  by  the  Bureau,  I  have  the  honor  to  submit  the  fo 
lowing  report  of  the  operations  of  this  Office  for  the  fiscal  year  endin 
June  30, 1884,  and  to  make  such  recommendations  for  increasing  it 
usefulness  as  have  been  suggested  by  the  experience  of  the  past  year 

DRAUGHTING  AND  ENGRAVING  DIVISION. 

The  draughtsmen  of  this  Division  have  been  engaged  in  preparing  f( 
the  engravers  the  surveys  made  by  the  Banger  on  the  west  coast  < 
Mexico;  in  drawing  general  sailing  charts  of  the  Atlantic  Ocean  ai 
waters  adjacent  to  the  American  continent ;  in  compiling  maps  of  tl 
Arctic  for  the  Greely  Relief  Board,  and  others  for  the  Department;  ar 
in  revising  the  charts  already  issued. 

The  information  received  from  various  sources,  including  foreign  h; 
drographic  offices,  renders  it  necessary  to  keep  a  large  force  constant 
employed  in  correcting  these  charts  to  date.  The  engravers  have  coi 
pleted  the  chart  of  Samana  Bay,  mentioned  in  the  report  of  last  yea 
and  have  been  constantly  engaged  in  correcting  the  copper-plates  of  tl 
charts  already  on  issue,  resulting  from  the  continual  revision  of  tl 
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mauiiscripts  by  the  draughtsmen.  The  several  plates  in  hands  of  out- 
side engravers  at  the  close  of  the  last  fiscal  year  are  still  unfinished, 
but  will  be  completed  in  a  few  months. 

It  is  proposed  to  make  numerous  changes  in  the  methods  in  use  in 
this  Division,  and,  by  systematizing  the  work  as  completely  as  possible, 
to  employ  the  force  more  advantageously  and  economically.  A  scheme 
of  charging  all  information  as  soon  as  it  comes  in  against  each  chart 
affected  will  give  a  complete  history  of  it  at  all  times  and  facilitate  the 
collection  of  data  whenever  it  becomes  necessary  to  revise  it.  By  this 
plau  each  chart  keeps  an  open  account  with  all  sources  of  information, 
as  well  a^  with  the  draughtsmen  and  engravers  who  work  upon  it. 

A  radical  change  is  proposed  in  the  comi)ass,  the  degree  graduations 
being  given  on  a  true  compass.  It  would  be  well  also  to  put  much  of 
the  information  which  is  now  on  the  body  of  the  chart  in  a  tabulated 
form,  so  as  to  add  to  its  clearness  and  facilitate  its  correction.  Stand- 
ards for  borders,  titles,  and  styles,  size  and  arrangement  of  lettering 
will  Ik*  adopted.  In  giving  out  contracts  to  engravers  they  will  be 
obliged  to  make  all  work  conform  exactly  to  a  system  of  topography, 
lettering  and  borders  to  be  adopted,  thus  leaving  nothing  to  individual 
tastes,  which  always  causes  undesirable  variety. 

PLATE   AND   PRINTING  DIVISION. 

The  work  of  this  Division  has  been  materially  increased  by  the  greater 
demand  for  charts,  16,910  copies  having  been  printed  as  against  12,180 
of  the  preceding  year,  showing  an  increase  of  39  per  cent.  A  careful 
study  has  been  made  of  the  latest  improvements  in  copper  plate  print- 
ing in  the  various  Government  offices  and  in  private  establishments. 
Every  advantage  has  been  taken  bj^  this  Division  to  bring  its  work  up 
to  the  highest  standards,  both  as  regards  the  use  of  ink  and  the  most 
skillful  tiianipulation  of  the  plates.  In  accordance  with  my  recom- 
mendation the  work  of  electrotyping  the  copper-plates  has  been  com- 
inenced,  and  will  be  continued.  At  the  close  of  the  year  23  altos  and  9 
bassos  had  been  cx)mi)leted. 

CHART   DIVISION. 

Thefoice  of  this  Division  has  been  constantly  employed  in  keeping 
the  supply  of  charts  corrected  to  date  by  hand.  When  changes  are 
extensive  the  issue  is  temporarily  suspended  and  the  chart  revised  by 
the  Division  of  Draughting  and  Engraving.  Every  ship  of  war,  all 
*geut8,  and  all  correspondents  have  been  supplied  with  new  copies 
whenever  any  important  corrections  have  been  made,  and  no  chart  has 
^en  sent  from  this  office  that  has  not  embodied  the  very  latest  informa- 
tion to  be  obtained.  This  Division  has  also  ihade  an  examination  into 
the  authenticity  of  reported  dangers,  and  has  computed  distances  re- 
^nired  by  the  Bureau  for  the  Fourth  Auditor  of  the  Treasury. 

In  the  performance  of  its  functions  of  filling  all  orders  this  division 
^as  issaed  charts  to  the  following : 

Ships  of  war 5,941 

Merchant  vessels,  traDsmitting  meteorological  journals 1, 570 

Home  correspondents  and  libraries 574 

Foreign  hydrographio  offices 5:57 

Agente,  for  sale 8,857 

Branch  bydrographic  offices  and  other  Government  offices 7, 886 

i^ies  of  archives 814 

Total 26,179 
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Four  thoasaud  three  huudred  and  seveDteeu  Coast  and  Geodetic  Snr- 
rey  charts  were  supplied  to  ships  of  war. 

ABMIBALTT  CHART  BIYISION. 

The  policy  suggested  of  buying  new  editions  of  British  Admiralty 
charts  as  fast  as  they  appear,  and  not  attempting  to  correct  old  editioDB 
by  hand,  has  been  rigorously  carried  out.  This  has  been  further  ex- 
tended by  ordering  from  London  to  the  ships  of  war  direct  the  new  edi- 
tion, as  soon  as  it  appears,  of  any  chart  that  may  be  on  the  chart-list  of 
the  squadron  to  which  the  ship  belongs.  Thirty  per  cent,  of  the  charte 
on  all  the  naval  vessels  have  been  replaced  in  this  manner,  and  I  take 
great  satisfaction  in  stating  that  the  ships  are  now  kept  supplied  with 
the  very  latest  hydrographic  publications  that  the  mails  can  get  to  them. 
The  supply  on  the  shelves  is  also  of  the  latest  date,  and  is  kept  corrected 
by  hand  for  such  information  as  does  not  require  a  new  edition. 

As  the  number  of  British  Admiralty  charts  necessary  to  supplement 
those  published  b^^  this  office  is  2,300,  it  can  be  seen  that  the  small 
force  of  this  Division  is  heavily  taxed.  The  number  of  copies  of  eacb 
chart  on  the  supply  shelves  has  been  largely  reduced,  experience  hav- 
ing shown  it  to  be  best  to  keep  as  few  as  possible.  The  practice  of  bay- 
ing these  charts  through  an  intermediate  agent  in  London  was  changed 
at  the  beginning  of  the  fiscal  3'ear,  and  the  purchases  have  since  been 
made  direct  from  the  agent  of  the  British  Admiralty,  making  thereby  » 
saving  of  25  per  cent. 

In  Edition  to  the  regular  duties  of  this  Division,  new  chart  lists  for 
each  squadron  on  a  more  practical  and  systematic  plan  have  been  com- 
piled,  and  will  be  printed  during  the  present  fiscal  year. 

DIVISION   OF  BOOKS. 

During  the  year  the  books  in  this  department  of  the  office  have  been 
thoroughly  overhauled  and  rearranged.  Many  which  had  become  val- 
ueless  on  account  of  the  changes  since  their  publication  have  been  re- 
moved from  the  issuing  list  and  their  places  filled  by  other  works. 

A  study  has  been  made  of  the  most  suitable  kind  of  binding  for  sea 
books,  and  the  propriety  of  adopting  certain  colors  for  the  bindings  to 
designate  those  belonging  to  different  stations  has  also  been  under  con- 
sideration. Precautions  have  been  taken  to  preserve  the  books  from 
the  ravages  of  insects  by  wrapping  them  in  thick  paper. 

The  force  of  the  Division  has  been  mainly  employed  in  compiling  sail- 
ing directions  of  Newfoundland  and  Labrador,  Vol.  II  of  the  Caribbean 
Sea  and  Gulf  of  Mexico, -and  in  correcting  all  sailing  directions  and 
light-lists  furnished  to  Government  vessels  to  date  of  issue. 

NOTICE  AND  ARCHIVE  DIVISION. 

The  policy  of  republishing  without  delay  in  Notices  to  Mariners  all 
information  coming  into  the  office  has  been  carried  out  as  far  as  possi- 
ble with  the  limited  facilities  for  printing  controlled  by  the  Office,  and 
at  the  same  time  the  field  for  collecting  information  has  been  extended 
by  establishing  exchanges  with  every  office  in  the  world  having  an  in- 
terest in  hydrographic  work.  The  number  of  official  correspondents, 
including  hydrographic  offices,  light-house  boards,  colonial  and  i)ort 
departments,  has  been  increased  to  56.    From  these,  2,400  printed  notices 
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in  ten  different  languages  have  been  received,  all  of  which  have  been 
translated  by  officers  and  republished.  The  edition  of  each  Notice  has 
been  increased  from  500  to  1,000  copies. 

Od  Jannary  1  the  two  publications  known  as  Notices  to  Mariners  and 
Hydrographic  Notices  were  merged  into  one,  called  Notices  to  Mariners, 
and  at  the  same  time,  after  careful  consideration,  the  system  of  showing 
true  bearings  in  degrees  was  adopted,  instead  of  magnetic  bearings  in 
points,  as  was  previously  the  custom.  Three  hundred  and  eighty-seven 
Notices,  containing  1,070  announcements,  were  issued  during  the  year. 

The  light-lists  compiled  in  this  Division,  numbering  six  volumes,  and 
embracing  the  light-houses  of  the  Avorld,  were  corrected  to  July  1,  sent 
to  the  printer,  and  mailed  to  the  ships  of  war  and  to  the  agents  for  sale 
by  the  20th  of  the  month. 

if  these  important  aids  to  the  navigator  are  to  be  of  any  use,  such 
prompt  action  is  always  absolutely  necessary,  as  the  changes  in  lights 
indifi'erent  parts  of  the  world  are  so  frequent  and  often  so  radical  that 
editions  should  be  issued  annually,  and  when  ready  for  printing  should 
remain  the  shortest  possible  time  in  the  hands  of  the  printer. 

METEOROLOGICAL  DIVISION. 

The  work  of  this  Division  has  included  an  extension  of  the  number 
of  observers  of  ocean  meteorology,  keeping  track  of  old  observers  in 
the  merchant  marine,  distributing  blank  journals,  and  examining  and 
recording  the  data  received  from  all  sources.  The  set  of  new  meteoro- 
lopfical  charts  of  the  North  Atlantic  has  been  issued,  and  has  been  very 
favorably  received.  These  charts  present  the  principal  meteorological 
phenomena  of  the  ocean  in  a  graphic  form  for  each  month  of  the  year. 
The  method  is  so  comprehensible  that  a  mere  inspection  shows  what 
meteorological  conditions  the  mariner  may  expect  in  each  five  degrees 
square  of  the  ocean  surface.  The  data  for  these  charts  have  been  de- 
dnced  from  over  two  million  hours  of  observations,  extending  over  a 
period  of  forty  years.  The  compilation  of  a  similar  set  for  the  South 
Atlantic  has  been  commenced,  and  is  well  advanced. 

The  energy  of  this  Division  has  been  directed  principally,  however,. 
to  the  publishing  of  a  monthly  chart  embodying  the  plan  set  forth  in 
my  report  of  last  year  and  issued  under  the  title  of  Pilot  Chart  of  the 
^orth  Atlantic  Ocean.    The  first  edition  of  this  publication  appeared 
l^ecember  1, 1883,  and  the  issue  has  been  continued  on  the  first  of  each 
month  since.   The  reception  of  this  graphic  bulletin  of  what  has  occurred 
on  the  sea  during  the  month  past  and  what  may  reasonably  be  expected 
during  the  coming  moiith  has  been  most  flattering.    The  demand  for  it 
*mong  seafaring  men  has  steadily  increased  as  it  has  become  more 
^Mely  known,  and  the  interest  it  has  awakened  among  ship-masters  is 
indicated  by  the  fact  that  several  have  telegraphed  from  Europe,  at 
their  own  expense,  any  interesting  information  they  may  have  encoun- 
tered during  the  voyage  across.    It  is  known  that  vessels  have  taken 
the  safe  route  indicated  during  the  prevalence  of  icebergs  when  they 
^ould  otherwise  have  taken  a  more  dangerous  course.    The  publica- 
tion of  this  chart  has  also  facilitated  the  study  of  the  limits  of  the 
trade  winds,  the  general  location  of  water- spouts,  and  will  be  the 
means  of  defining  eventually  the  approximate  limits  of  fogs  oflF  the  coast 
of  the  Dnited  States  and  Banks  of  Newfoundland.    The  sailing  routea 
Jaid  down  have  been  followed  with  satisfactory  results. 
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BRANCH  OFFICES. 

The  work  of  the  hraiiclies  already  established  iu  Boston,  New  Yor 
and  Philadelphia  having  proved  of  such  immediate  and  substantial  l>c 
efit  to  the  maritime  community,  the  exchanges  of  other  cities  very  so 
asked  for  similar  establishments,  and  accordingl}'  offices  were  open 
in  Baltimore  on  December  14,  1883,  in  San  Francisco  February  1,18^ 
and  in  New  Orleans  May  19, 1884.  These  six  branch  offices  have  mo 
than  realized  all  that  was  expected,  and  the  most  gratifying  assuraiu 
of  their  increasing  value  are  continually'  received  from  all  interests 
either  directly  or  indirectly,  in  the  seafaring  public. 

To  enumerate  some  of  the  advantages  that  have  accrued  to  the  mi 
chant  marine:  It  has  been  found,  in  response  to  the  invitations  to 
ship  captains  to  bring  their  charts  for  verification  and  correction,  tl 
manj^  use  old  editions  (in  one  instance  fifty  years  old),  which  have  be 
discontinued  for  years,  and  they  have  been  surprised  to  find  that  m 
editions  showing  quite  different  hydrographic  conditions  have  lo 
since  supplanted  them. 

The  Notices  to  Mariners,  which  had  failed  to  reach  the  class  most 
terested,  have  been  most  thorough I3'  disseminated,  and  their  usefulni 
demonstrated  so  that  the  demand  for  them  has  been  greatly  increase 

The  Pilot  Chart,  through  the  same  channel,  has  obtained  a  still  wic 
circulation,  and,  being  a  graphic  representation  of  interesting  and  i 
portant  nautical  matters,  has  secured  attention  from  those  who  ha 
not  time  usually  to  investigates  the  same  subjects  presented  in  anotl 
way. 

The  importance  of  a  central  office  which  gathers  this  informati 
having  been  thus  practically  shown,  as  was  expected,  the  voluntj 
contribution  of  information  has  been  largely  increased. 

The  interest  of  ship  captains  has  been  aroused  under  the  stimu 
of  an  immediate  and  practical  acknowledgment  of  their  work  to  mf 
such  examinations  as  they  can  of  reported  dangers  of  all  kinds,  of  c; 
ing  attention  to  inaccuracies  in  the  charts,  and  of  reporting  imme 
ately  and  definitely,  and  in  such  form  as  to  be  intelligible,  all  new  m 
ters  relating  to  h3xlrograj3hy  and  cartography  which  come  under  th 
observation. 

Many  ship-masters  go  to  the  branch  offices  for  information  in  regj 
to  the  i>rices  of  the  publications  of  this  office,  and  in  numberless  instan 
it  has  been  found  that  they  have  been  in  the  habit  of  paying  more  tl 
the  price  authorized  by  the  catalogue.    This  often  deters  them  fr 
buying  late  editions,  to  the  manifest  injury  of  their  owners  and  to 
prejudice  of  this  Office.    The  doing  away  of  this  abuse  has  been  an 
portant  factor  in  the  increase  of  the  sale  of  charts,  which  has  been 
per  cent.;  and  through  the  same  influence,  acting  in  various  ways, 
general  issue  of  charts  has  increased  116  per  cent.    The  agents,  ? 
are  in  most  instances  the  agents  also  of  the  Coast  and  Geodetic  S 
vey,  inform  me  that  for  similar  reasons  the  sale  of  the  Coast  and  G 
detic  Survey  publications  has  increased  largely. 

The  collection  of  data  for  the  study  of  the  meteorology  of  the  oc< 
has  been  facilitated  in  a  remarkable  degree.  Many  journals  given  < 
by  this  office  that  have  long  been  lost  sight  of,  as  the  masters  frequen 
transfer  them  without  notifying  the  office,  have  been  traced  and  rec 
ered,  and  valuable  data,  which  have  been  withheld  for  a  variety  of  1 
sons,  have  been  secured.  The  officers,  by  explaining  the  practical  valu« 
observations  and  the  common  benefit  that  is  sure  to  ensue,  have  indu( 
manv  who  were  indifferent  to  contribute  to  this  work.    By  careful  c< 
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parisons  or  adjastment  of  iiiHtraments  by  means  of  the  standards,  with 
which  all  the  offices  are  furnished,  and  a  patient  explanation  of  what  is 
required,  great  interest  has  been  aroused,  and  the  distribution  of  blank 
meteorological  journals  to  voluntary  observers  has  increased  100  per 
cent,  while  the  increase  in  the  accuracy  of  the  observations  cannot  be 
estimated. 

The  services  of  the  officers  have  been  called  into  use  to  determine  all 
kiuds  of  questions  of  a  nautical  nature  by  all  branches  of  the  commu- 
nity, aud  the  presence  of  professional  men  always  ready  to  investigate 
any  subject  relating  to  the  different  departments  of  this  Office  has  been 
of  ;,Teat  value  to  marine  insurance  companies,  shipping  agents,  admi- 
ralty lawyers,  and,  in  fact,  to  every  branch  of  business  connected  either 
directly  or  indirectly  with  maritime  affairs.  The  number  of  vessels 
boarded  by  the  officers  attached  to  the  branch  offices  during  the  year  is 
4,256;  barometers  corrected  or  compared,  2,062;  abstracts  of  logs  made, 
873;  wrecks  reported,  1,171 ;  ice  reported  by  242  vessels,  and  informa- 
tion given  to  2,286  different  individuals. 

GENERAL  RECOMMENDATIONS. 

As  set  forth  in  my  report  of  last  year,  the  primary  work  of  this  Office 
should  be  the  publication  of  the  results  of  original  surveys  by  Ameri- 
can officers.  The  vessels  of  the  Navy  whi^n  visiting  unfrequented 
ports,  or  those  which  are  imperfectly  surveyed,  could  render  most  im- 
portant ^service  by  sending  their  boats  to  run  lines  of  soundings,  and 
theoflBcers  could  determine  the  positions  of  prominent  points  by  astro- 
nomical observations,  and  fix  the  contour  of  ,the  shore  line.  It  is  be- 
lieved that  this  could  be  done  frequently  without  interfering  with  the 
rontiue  of  a  ship  of  war.  Continuous  surveying,  however,  should  be 
done  by  vessels  fitted  for  the  purpose,  and  a  few  small  steamers  or 
schooners  should  be  placed  at  the  disposal  of  this  Office  to  enable  it  te 
doits  share  of  the  hydrographic  service  demanded  by  the  shipping  in- 
terests of  the  country. 

The  only  vessel  engaged  making  survej-s  during  the  year  was  the 
Ranger,  on  the  west  coast  of  Mexico  and  Central  America.  The  work 
done  there,  which  extended  from  the  Gulf  of  Fonseca  to  San  Juan  del 
Snr,  has  fully  justified  the  outlay,  and  it  is  hoped  that  she  will  be  kept 
in  service  indefinitely  as  a  surveying  vessel. 

I  cannot  advocate  too  emphatically  the  necessity  of  this  Government 
taking  a  share  of  the  general  hydrographic  work  of  the  world  commen- 
surate with  its  maritime  interests  and  importance.  Charts  are  issued 
continually  which  from  the  nature  of  their  origin  are  known  to  be  only 
indifferent  approximations  to  what  should  bo  represented. 

A  very  good  hydrographic  reconnaisance  can  be  made  in  a  short  tim6 
at  comparatively  slight  expense,  and,  when  the  danger  to  life  and  prop- 
erty is  considered,  there  seems  to  be  no  excuse  why  parts  of  the  earth 
^«ited  by  our  merchant  marine,  or  in  the  general  track  of  trading- ves- 
SfilSjShould  be  left  in  their  present  doubtful  condition  as  regards  hydrog- 
raphy. 

The  recommendation  of  previous  hydrographers  with  regard  to  a  sur- 
vey of  the  Caroline  and  Marshall  groups  in  the  Pacific  is  mostearnestly 
renewetl.    The  consul  of  the  United  States  at  Hong-Kong,  under  date 
of  July  21, 1884,  reports  to  the  Department  of  State  the  "  loss  of  the 
American  ship  Rainier  on  the  Marshall  Islands,  ovcing  to  defective  charts^ 
and  urges  that  a  survey  be  made  of  the  Marshall,  Caroline,  and  Pellew 
Islands.'^    This  has  been  repeatedly  advocated  by  the  Hydrographic 
Office,  and  when  the  position  of  these  islands  is  considered,  lying  as 
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they  do  in  the  trade-wind  and  westerly-current  belt  of  the  IJorth 
Pacific,  the  natural  highway  of  vessels  bound  to  Japan,  China,  the 
Philippines,  and  the  East  Indies,  th»-  conviction  as  to  what  should  be 
done  becomes  irresistible.  In  the  North  Pacific  alone  there  are  more 
than  3,000  reported  dangers  which  do  not  exist  or  are  incorrectly  lo- 
cated. In  many  cases  the  same  island  has  a  half  dozen  different  positions 
assigned  to  it  by  as  many  authorities,  the  maximum  difference  often 
amounting  to  50  miles.  This  is  a  source  of  continual  uncertainty  to 
mariners  in  these  waters  which  ought  to  be  eliminated,  now  that  the 
science  of  deep-sea  sounding  is  so  well  developed.  So  little  time  is 
necessary  to  sound  in  great  depths  that  an  examination  of  any  locality 
where  a  danger  is  supposed  to  exist  could  be  very  quickly  made  and  the 
contour  of  the  bed  of  the  ocean  absolutely  determined. 

Every  vessel  of  the  Navy  should  be  pro\  ided  with  an  apparatus  and 
be  required  to  sound  wherever  the  charts  show  no  depths,  at  distances 
of  at  least  20  miles.  The  method  of  examiiiation  by  posting  a  lookoot 
aloft  while  the  vessel  is  in  the  vicinity  of  a  danger  is  no  longer  of  suf- 
ficient value  to  be  accepted  as  final. 

The  Hawaiian  Government  is  carrying  on  a  hj'drographic  survey,  to 
extend  to  a  depth  of  100  fathoms.  The  Government  of  the  United 
States  should  continue  the  soundings  to  the  other  principal  groups  of 
the  Pacific.  It  is  suggested  that  the  vessels  of  the  Asiatic  squadron 
now  provided  with  sounding  machines  be  required  to  use  them  wlien 
making  passages  from  port  to  port,  at  distances  of  at  least  20  miles 
apart. 

My  recommendations  of  last  year  with  regard  to  new  surveys  of  the 
north  coast  of  South  America  and  the  West  Indies  are  most  urgently 
renewed.  Our  commercial  interests  absolutely  demand  better  charts 
of  this  general  locality.  A  vessel  should  be  sent  to  the  Spanish  Main 
this  winter  to  collect  data  for  the  revision  of  the  charts  of  that  region, 
which  are  mostly  based  on  old  Spanish  surveys  dating  back  to  1794.  The 
coast  of  South  America,  eastward  of  Trinidad,  and  the  outlying  islands 
should  also  be  examined  immediately,  and  I  recommend  that  a  vessel 
be  sent  there  this  winter  to  commence  the  work. 

Watson's  Rock,  lying  in  latitude  40°  17'  north,  longitude  63°  22' 
west,  in  the  path  of  North  Atlantic  traders,  has  been  reported  so  many 
times  that  its  existence  ought  to  be  settled  definitely.  A  ship  provided 
with  a  deep-sea  apparatus  should  be  sent  next  summer  to  sound  out 
this  locality  and  to  develop  the  submarine  mountain  ridge  that  probably 
exists  betw^een  the  Azores  and  the  Flemish  Cap,  as  indicated  by  Milne 
Bank,  and  the  numerous  reported  dangers  lying  between  the  two  ex- 
tremes. 

The  United  States  Fish  Commission  steamer  Albatross,  with  a  party 
composed  entirely  of  naval  officers,  was  placed  at  the  disposal  of  the 
Bureau  for  the  winter  months,  and  this  Office  suggested  a  general  plan 
of  work,  which  was  very  skillfully  and  satisfactorily  carried  out. 

During  the  cruise  of  the  Challenger  it  was  demonstrated  that  in  sub- 
marine lakes  the  temperature  is  constant  to  the  greatest  depth,  and  the 
same  as  that  of  the  ocean  at  the  depth  of  the  rim  of  the  lake. 

The  investigations  of  the  temperatures  of  the  Gulf  of  Mexico  by  offi- 
cers of  the  Navy  had  shown  that  below  a  depth  of  800  fathoms  the  tem- 
perature is  constant  at  39^°,  that  being  the  normal  temperature  of  the 
ocean  at  that  depth  in  the  region  of  the  equatorial  current.  The  con- 
clusion was,  therefore,  that  no  lower  temperature  than  39Jo  could  be 
found  in  the  Caribbean  Sea,  and  consequently  the  passages  into  this  sea 
could  iiowhere  be  deeper  than  800  fathoms. 

Another  party  of  naval  officers,  during  the  years  1879  and  1880,  in  the 
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Coast  Survey  steamer  Blake,  sounded  out  the  passages  into  the  Carih- 
beauSea,  and,  with  one  ex(;eption,  discovered  no  greater  depth  on  the 
rid^ethan  800  fathoms.  This  depth  was  found  in  one  place  only— the 
Windward  Passage.  The  exception  noted  was  a  narrow  gully  of  1,100 
fathoms,  with  a  bottom  temperature  of  d8<^,  leading  into  a  ^asin  of  2,740 
fathoms  between  St.  Thomas  and  St.  Croix.  As  the  temperature  at 
1,500  fathoms  just  south  of  Mona  Passage  was  39^^,  there  could  be  no 
donbt  of  the  existence  of  a  rim  from  St.  Croix  to  Puerto  Rico.  The 
Albatross,  therefore,  was  directed  to  examine  this  locality,  and  fonnd, 
as  was  expected,  the  ridge,  with  900  fathoms  on  it  at  the  greatest  depth, 
and  a  least  temperature  of  39^^.  This  work,  so  eminently  within  the 
pro\iDce  of  the  Navy  and  performed  with  so  much  success  by  the  naval 
officers,  should  be  continued,  and  I  recommend  that  a  ship  be  fitted  out 
expressly  to  make  investigations  into  ocean  temperatures  at  all  depths, 
and  thus  obtain  data  neces^ary  to  determine  the  actual  circulation  of 
the  ocean. 

The  Albatross  also  carried  several  lines  of  soundings  across  the  Carib' 
bean  Sea,  and  developed  very  thoroughly  the  contour  of  thcj  bottom, 
besides  determining  the  non-existence  of  several  reported  dangers.  A 
reported  shoal  about  25  miles  east  of  Jamaica  was  examined,  and«the 
Hoandiugs  indicated  quite  an  extensive  bank,  having  from  17  to  20 
fathoms  on  it.  This  has  been  called  Albatross  Bank.  An  examination 
vasmade  of  the  harbor  of  Sa vanilla,  and  a  new  chart  of  this  port,  which 
is  becoming  an  important  trading  point  for  American  commerce,  is  now 
l»ei»g]>repared. 

The  position  of  Cape  San  Antonio,  which  has  long  been  in  doubt,  was 
fixed  by  careful  observations,  and  a  number  of  soundings  off  this  ca])e 
verified  the  report  of  the  Tallapoosa  that  the  dangers  at  that  point  do 
not  exist.  The  work  of  this  ship  cannot  be  too  highly  commended,  and 
the  Bureau  is  congratulated  on  having  secured  so  much  important  in- 
formation. 

Some  advance  has  been  made  in  the  investigation  of  wave  motion, 
and  the  study  will  be  continued.  A  circular  giving  a  detailed  state- 
ment of  what  is  required  will  be  issued  shortly,  and  it  is  recommended 
Aat  the  observers  on  the  vessels  of  the  Navy  be  required  to  give  greater^ 
ittention  to  this  important  subtJect. 

Id  conclusion,  I  wish  to  call  the  attention  of  the  Bureau  to  the  zeal 
nd  intelligence  of  the  officers  attached  to  this  Ofiice  and  its  branches, 
he  former  have  shown  at  all  times  the  liveliest  interest  in  the  work, 
Dd  have  been  of  the  gi*eate8t  assistance  in  the  arduous  labor  of  reorgan- 
ation  which  has  been  going  on  during  the  year. 
The  establishment  of  the  branch  offices  has,  of  necessity,  been  left 
iry  much  to  the  officers  sent  to  them.    They  have  done  well  in  all 
ises,  and  I  cannot  commend  their  services  too  heartily. 
The  thanks  of  the  office  are  due  particularly  to  the  State  Depart- 
ent,  the  Coast  and  Geodetic  Survey,  the  Light-House  Board,  the  Fish 
>mmission,  and  all  foreign  hydrographic  offices. 
The  maritime  exchanges  of  the  seaboard  cities  where  the  branches 
e  located  have  rendered  special  assistance,  and  the  newspa])ers  of 
e  coast  have  been  uniformly  kind  in  spreading  the  information  sent 
it  by  this  Office. 

Verv  respectfully,  your  obedient  servant, 

J.  E.  BARTLETT, 
Commander,  U.  8.  Navy,  in  charge  Hydrographic  Office. 

Commodore  J.  G.  Walker,  U.  S.  N., 

Chief  of  Bureau  of  Navigation. 
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APPENDIX, 
SPECIAL  INFORMATION  FROM  UNITED  STATES  NAVAL  CRUIS] 

Yarioas  inCormation  of  interest  has  been  received  and  utilized  1 
office  from  the  following  sources : 

Oapt.  A.  W.  Weaver,  U.  S.  S.  Brooklyn,  on  ports  visited. 

Gapt.  J.  S.  Skerrett,  U.  S.  S.  Eichmoud,  on  ports  visited. 

Capt.  C.  0.  Carpenter,  U.  S.  8.  Hartford,  on  ports  visited. 

Capt.  B.  B.  Potter,  U.  S.  S.  Lancaster,  on  ports  visited. 

i3apt.  0.  S.  Norton,  U.  S.  S.  Shenandoah,  on  ports  visited. 

•Capt.  A.  P.  Cooke,  U.  S.  8.  Lackawanna,  on  ports  visited. 

Capt.  R.  R.  Wallace,  U.  S.  S.  Vandalia,  on  ports  visited. 

Commander  A.  V.  Reed,  U.  S.  S.  Alliance,  on  ports  visited  and 
in  charts  and  sailing  directions  of  West  Indies. 

Commander  A.  T.  Mahan,  U.  S.  S.  Wachusett,  on  ports  visitec 

Commander  H.  B.  Seely,  IJ.  S.  S.  Nipsic,  on  ports  visited  and  din 
for  Parana  River. 

Commander  J.  W.  Philip,  U.  S.  S.  Ranger,  on  continuation 
survey  of  the  Mexican  coast. 

Commander  J.  F.  McGlensey,  U.  S.  S.  Ossipee,  on  ports  visite 

Commanxler  F.  J.  Higginson,  U.  S.  8.  Monocacy,  reports,  charts 
mailing  directions,  currents  China  Sea,  and  ports  visited. 

Commander  W.  R.  Bridgman,  U.  8.  8.  Kearsarge,  on  ports  vis 

Commander  A.  H.  McCormick,  U.  8.  S.  Bssex,  on  ports  vi8ite< 

Commander  A.  8.  Barker,  U.  8.  8.  Enterprise,  deep-sea  son 
Mozambique  Channel  and  off  Madagascar,  and  ports  visited. 

Commander  C.  8.  Cotton,  U.  8.  8.  Monocacy,  charts,  data,  an 
iug  directions  Salee  River,  Corea. 

Commander  P.  H.  Cooper,  U.  8.  8.  Swatara,  on  ports  visited. 

Dommander  Frank  Wildes,  U.  8.  8.  Yantic,  on  ports  visit! 
notes  on  navigation  of  coast  of  Greenland. 

Commander  J.  H.  Sands,  U.  8.  8.  Iroquois,  on  ports  visited. 

Commander  P.  F.  Harrington,  U.  8.  8.  Juniata,  reconnaissa 
8unda  Strait. 

Commander  N.  Ludlow,  U.  8.  8.  Quinnebaug,  on  ports  visited 

Commander  C.  B.  Clark,  U.  S.  S.  Ranger,  continuation  of  su: 
the  Mexican  coast. 

Commander  J.  B.  Coghlan,  U.  S.  8.  Adams,  hydrographic  i 
on  Alaskan  waters,  channels,  harbors,  and  islands. 

Commander  C.  V.  Gridley,  U.  S.  8.  Jamestown,  on  ports  visit 

Lieut.  Commander  A.  G.  Caldwell,  U.  8.  8.  Pinta,  on  ports 
and  Magellan  Strait. 

Lieut.  Commander  H.  E.  Nichols,  Coast  Survey  steamer  B 
hydrographic  reports  on  Alaskan  waters. 

Lieut.  Commander  Z.  L,  Tanner,  U.  8.  Fish  Commission  stean 
batross,  deep-sea  soundings,  serial  temperatures,  specific  gravity 
water,  observations  for  variation,  currents,  &c.,  North  Atlantic. 

LOG-BOOKS  RECEIVED  FROM  MERCHANT  VESSELS. 

Log-books  furnished  by  this  office  have  been  received  during  tl 
from  the  following-named  captains  of  the  merchant  marine : 
Capt.  Benjamin  Thompson,  American  ship  Great  Admiral. 
Capt.  A.  H.  Dunbar,  AYnerican  ship  Grecian. 
Capt.  C.  H.  Norris,  American  ship  Titan. 
Capt.  A.  Campbell,  British  steamship  Ethiopia. 
Capt.  W.  E.  Douglass,  American  ship  St.  Stephen. 
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^apt.  Antonio  Percich,  Aastriau  bark  Achille  F. 
Capt  A.  Telfor,  British  ship  Cashier. 
Capt.  Samael  Grierson,  British  bark  Elizabeth  Nicholson. 
Capt.  Henry  J.  Sleeper,  American  bark  Addie  B.  Sleeper. 
Capt.  J.  H.  Sherman,  American  ship  Raphael. 
^4pt.  B.  B.  Brown,  American  ship  Annie  H.  Smith. 
Capt.  N.  B.  Washburn,  American  bark  Chasca. 
^^apt.  E.  H.  Eichardson,  American  bark  Jos.  A.  Bopes. 
Capt.*Cbar1es  Hutchinson,  American  ship  C.  H.  MarshalU 
Capt.  S.  P.  Bray,  jr.,  American  ship  Panay. 
Capfc.  W.  C.  Seabrook,  British  ship  Lord  Lytton, 
Cap-fc.  J.  S.  Dillingham,  American  ship  Vigilant. 
Caj>t;.  B.  V.  Gates,  American  i^hip  L.  Scliepp. 
Oap-t.  E.  B.  Lordly,  American  ship  Minnie  H.  Qerow. 
Caj>t.  J.  S.  Ix)well,  American  ship  Geo.  Stetson. 
C*l>t.  J.  F.  Bartlett,  American  ship  Wm.  H.  Smith. 
Ca.f>t.  N.  Dunbar,  American  ship  Wm.  McGilvray. 
C^l>t.  G.  B,  Morrison,  American  ship  F.  N.  Thayer. 
^*I>t.  B.  W.  Chester,  American  ship  Dauntless. 
Ca»i>t.  R.  K.  Williams,  British  bark  Ocean. 
C*X>t.  Joseph  Stokes,  Belgian  steamship  Belgenland. 
C^Jit.  H.  Webber,  Belgian  steamship  Zealandia. 
C^lDt.  N.  B.  Reynolds,  American  bark  Xenia. 
C^'X^t.  D.  H.  Rivers,  American  ship  Santa  Clara. 
C^^l)t.  J.  C.  Entwistle,  American  ship  Sacramento 
^s^lJt.  W.  F.  Ball,  Ameiican  ship  Senator. 
C^^pt.  J.  A.  Bailey,  American  ship  Southern  Cross, 
^^pt.  J.  W.  Strout,  American  ship  Magellan. 
C^^pt.  A.  M.  Curtis,  American  ship  Jas.  Drummond. 
^a^pt.  G.  L.  Josselyn,  American  ship  Mary  L.  Stone. 
Oi^pt.  J.  S.  Cole,  American  bark  Bonny  Doon. 
(3^,pt,  G.  M.  Buck  man,  American  bark  I  ton  us. 
Ofi^pt.  C.  S.  Dunning,  American  bark  Fannie  Skolfield. 
^^pt.  R.  F.  Hardwicke,  American  bark  Francis  B.  Fay. 
^s^pt.  G.  W.  Ginn,  American  bark  Coryphene. 
C3apt.  R.  Gibson,  British  ship  Coringa. 
Capt.  N.  H.  Townsend,  British  bark  M.  J.  Foley. 
Capt.  E.  W.  McFadden,  British  bark  Alphens  Marshall. 
Capt.  C.  C.  White,  American  bark  Blanch  How. 
Capt.  B.  A.  Marwick,  American  bark  Rose  Innes. 
Capt.  M.  B.  Cook,  American  bark  St.  James* 
^apt.  J.  N.  Colby,  American  bark  H.  G.  Johnson. 
C^pt.  R.  K.  Clarke,  American  ship  Sea  Witch. 
^«pt.  E.  L.  Carter,  American  ship  Armenia, 
^apt.  H.  Fortman,  German  ship  Otto. 
^^pt.  A.  Rich,  American  schooner  F.  N.  Howes. 
^^pt.  C.  A.  Johnson,  American  baik  Edward  May. 
^^pt.  W.  L.  Johnson,  American  bark  John  B.  Brewer. 
^^l>t.  B.  Bobbins,  British  ship  Hectanooga. 
^^I>t.  T.  P.  Gibbons,  American  ship  Jno.  R.  Kelly. 
J::^^i:>t.  C.  O.  Carter,  American  ship  E  B.  Sutton. 
^i^pit.  George  Bissett,  American  schooner  Beleatta.. 
^•r>t.  G.  E.  Hawkins,  American  bark  H.  F.  Watson. 
^^l:)t.  G.  L.  Bray,  American  baik  Wm.  J.  Kotcii. 
*^p)t.  Leroy  Dow,  American  baik  Clarissa  B.  Carver. 
^5i.pt.  M.  L.  Howes,  American  bark  Freeman. 
^^»pt,  C.  F.  Harkness^  American  bark  Wm.  H.  Macy. 
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Gapt.  B.  A.  Abbott,  American  bark  Antoinette. 

Capt.  T.  M.  Davis,  American  bark  Martlia  Davis. 

Capt.  D.  Gould,  American  bark  Nellie  M.  Slade. 

Oapt.  O.  Linnekiu,  American  bark  L.  L.  Sturgis. 

Capt.  C.  F.  Carver,  American  bark  Hudson. 

Capt.  F.  H.  Purriugton,  American  bark  St.  Charles. 

Capt.  H.  Atwood,  American  bark  Charles  Stewart. 

Capt.  John  S.  Conant,  American  bark  Jno.  H.  Clark.  . 

Chief  Officer  F.  Miller,  British  steamship  Kirtle. 

SPECIAL  JOURNALS  RECEIVED. 

The  following  have  filled  special  journals  containing  detailed  accoui 
of  storms  encountered  : 

Chief  Officer  C.  W.  Muller,  Danish  steamship  Thingvalla. 

Chief  Officer  W.  C.  Brinkley,  American  steamship  Lampasas. 

Capt.  Robert  Leitch,  British  steamship  City  of  Chicago. 

Captain  Vogelgesang,  German  ship  Eiiaetia. 

Capt.  Thomas  Simmons,  American  brig  The  Charley. 

Capt.  George  W.  Kelly,  American  schooner  Annie  S.  Merritt. 

Capt.  T.  H.  Gove,  British  steamship  Brooklyn  City. 

Capt.  T.  C.  Huffgett,  British  steamship  Lydian  Monarch. 

Cai)t.  H.  Schevensen,  German  steamship  Hammonia. 

Capt.  John  Harrison,  British  steamship  Assyrian  Monarch. 

Oapt.  H.  Helhner,  German  steamship  Habsburg. 

Oapt.  William  Stamjier,  British  steamship  Dorset. 

Captain  Hollander,  German  ship  Von  Boon. 

Captain  Dunstan,  British  steamship  Amoor. 

Capt.  H.  Bareuds,  German  steamship  Silesia. 

Capt.  M.  Murphy,  British  steamship  Scythia. 

Capt.  Arthur  Hyde,  British  steamship  Richmond  Hill. 

Capt.  James  Peters,  British  steamship  Gloucester. 

Oapt.  B.  C.  Williams,  British  steamship  Congo. 

Capt.  William  Duncombe,  British  steamship  Persian  Monarch. 

Capt.  J.  Wat«on,  British  steamship  Egyptian  Monarch. 

Capt.  J.  W.  Catherine,  American  steamship  City  of  Savannah. 

Capt.  R.  Mimro,  British  steamship  City  of  Rome. 

Oapt.  W.  Kublenein,  German  steamship  Gellers. 

Oapt.  B.  Yoss,  German  steamship  Lessing. 

Capt*  C.  Wiegand,  German  steamship  Salier. 

Oapt.  H.  Barends,  German  steamship  Westphalia. 

Oapt.  James  Isles,  British  bark  Fleetwing. 

Capt.  L.  Crowell,  British  steamship  Roman. 

Oapt.  J.  Trenery,  British  steamship  Oranmore. 

Oapt.  F.  Archer,  British  steamship  Tower  Hill. 

Oapt.  Rogers,  British  steamship  Helvetia. 

Oapt.  Jones,  British  steamship  Nubian. 

Oapt.  D.  Anderson,  British  steamship  Coban. 

Capt.  Bristow,  British  steamship  Grecian  Monarch. 

Oapt.  T.  T.  Holdt,  German  steamship  India. 

Oa])t.  E.  Weddall,  British  steamship  Bracadaile. 

Oapt.  Karlowu,  German  steamship  Bohemia. 

Oapt.  John  Inch,  British  steamship  Nessmore. 

Oapt. ,  German  steumship  Main. 

Oapt.  E.  Nills,  British  steamship  British  Crown. 
Capt.  C.  F.  Burner,  American  brig  Mary  Fink. 
Capt.  George  Geleson,  British  steamship  Bellini. 
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<Japt.  H.  Young,  Britisb  steamship  Devonia. 
Oapt.  B.  B.  Wilson,  British  steamship  Salerno. 
•Capt.  W.  A.  Mallett,  American  steamship  Alleghaney. 
Capt.  Samuel  Owen,  American  steamship  Irthington. 
Capt.  F.  Warnecke,  German  ship  Amelia. 
<.'apt.  John  M.  Getsoir,  British  bark  Trueresk, 
•Capt.  CHabich,  German  steamship  Wieland. 
("aptain  Frangsel,  French  steamship  Canada. 
•Capt.  B.  H.  Freeth,  British  steamship  British  Princess. 

J.  R.  BARTLBTT, 

Commander y  U»  8.  Navy. 


United  States  Naval  Observatory, 

Washington^  October  29,  1884. 

Sir  :  In  accordance  with  the  Bureau's  instructions,  I  have  the'honor 
to  submit  the  report  of  the  operation  of  this  Observatory  for  the 
pa^st  year.  I  relieved  Bear- Admiral  Shufeldt  as  Superintendent  on  the 
l^lst  of  February  last.  After  having  familiarized  myself  to  some  ex- 
tent with  the  workings  of  the  establishment,  I  became  satisfied  that  its 
interests  would  be  advanced  by  the  organization  of  a  Board  consisting 
of  the  Superintendent,  the  senior  professor  of  mathematics,  and  the 
senior  line  officer,  whose  duty  it  should  be  to  meet  from  time  to  time 
and  deliberate  upon  the  conduct  of  the  Observatory,  and  whose  conclu- 
.siotis  should  form  a  baais  of  work  to  be  done  for  each  coming  year.  In 
conformity  with  these  views,  I  issued  the  following  general  order  : 

GKNERAL  ORDER  NO.    1. 

The  scope  and  character  of  the  work  to  be  done  at  the  Naval  Observatory  shall  be 
<1ec*ided  upon  the  recooimeudatiou  of  a  Board  to  consist  of  the  Superintendent,  the 
stMii or  professor,  and  the  senior  line  officer. 

Each  officer  in  charge  of  a  separate  branch  of  work  shall  snbmit  to  the  Superin- 
t4'ndeDt  annually — and  more  frequently  if  any  changes  be  desired — a  statement  of 
the  condition  of  the  work  under  his  charge  and  the  work  which  he  proposes  for  the 
coming  year.  These  statements  will  be  submitted  to  the  Board  by  the  Superintendent 
for  their  opinion  and  criticism,  and  upon  the  conclusions  thus  reached  the  work  shall 
he  based. 

The  Board  shall  be  convened  for  consultation  as  often  as  the  Superintendent  may 
•destire,  or  at  the  request  of  any  member.  The  clerk  of  the  Observatory  will  act  ae 
8e<*retary  of  the  Board. 

The  work  will  for  the  present  be  considered  as  divided  in  the  following  manner: 

1.  Great  equatorial.  5.  Prime  vertical. 

2.  Transit  circle.  6.  Mural  circle. 

?.  Transit  instrument.  7.  Time  (including  chronometers). 

4.   Nine-inch  equatorial.  8.  The  library. 

Kach  officer  in  charge  of  one  of  the  above-named  divisions  will  snbmit  to  the  Super- 
intt'ndent  before  July  1  a  detailed  statement  of  the  work  proposed  for  the  next  six 
months,  and  hereafter  a  similar  annual  statement  will  be  made  on  each  1st  of  Jana- 
Arv. 

S.  R.  FRANKLIN, 
Commodore,  Superintendent, 
>L^VAL  Observatory,  Jmhc  18,  1884. 

After  the  programme  of  work  for  the  year  commencing  January  1, 
1885,  shall  have  been  completed,  I  propose  to  have  it  printed  and  dis- 
tributed amongst  our  correspondents,  in  ordfer  that  other  observatories, 
and  those  who  are  interested  in  the  work  of  this  one,  may  be  thoroughly 
informed  of  what  is  done  here,  and  also  to  prevent  the  unnecessary  du- 
fjlication  of  work  which  might  be  avoided  by  such  inforuiaUoii* 
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In  order  to  systematize  still  further  the  working  of  the  Observator 
I  directed  that  reports  should  be  handed  to  me  every  Monday  morniii 
by  each  oflBcer  in  charge  of  a  division,  showing  not  only  what  had  bee 
done  but  how  each  person  had  been  employed  during  the  precediD 
week. 

An  effort  has  been  made  to  establish  at  the  Observatory  a  system  b; 
which  all  sextants  and  octants  for  issue  to  the  Navy  shall  be  examioec 
and  corrected,  as  far  as  practicable,  and  their  errors,  as  well  as  those  o 
instruments  that  are  used  for  meteorological  observations,  be  furuishec 
to  the  navigators  of  vessels  from  this  place,  so  that  there  would  be  £ 
continuous  record  of  every  such  instrument  supplied  by  the  Bureau  o 
Navigation.  I  recommend  that  all  such  instruments  as  are  found  to  \h 
worthless  be  broken  up,  in  order  that  they  may  be  rendered  incapabU 
of  doing  harm  to  any  one.  As  this  work  was  discontinued  wheu  th< 
officer  in  charge  of  it  wa-s  detached,  I  respectfully  recommend  that  souk 
capable  officer  be  ordered  to  the  Observatory,  to  be  assigned  to  thii 
duty,  who  could,  in  addition  thereto,  be  very  usefully  employed  in  i)ho 
tographing  the  sun  each  day  at  meridian,  by  which  a  record  of  the  8ui 
spots  could  be  secured,  and  which,  taken  in  connection  with  kiudrec 
observations  at  other  observatories,  would  supply  a  mass  of  informatioi 
upon  this  interesting  and  instructive  subject  which  could  not  be  otiier 
wise  than  useful  to  all  engaged  in  it. 

1  cannot  too  earnestly  urge  upon  the  Bureau  the  necessity  of  com 
mencing  the  buildings  for  the  new  Observatory.  The  ground  haviiii 
been  purchased  and  the  plans  made  and  approved,  there  seemsto  b 
no  good  reason  why  the  construction  should  not  begin.  The  preseii 
site  is  notoriously  unhealthy,  and  the  buildings  are  dilapidated  aa* 
much  in  want  of  rei>air;  and  it  would  not  be  in  the  interest  of  econoui 
to  make  any  extensive  repairs  while  the  erection  of  new  buildings  is  i 
contemplation.  The  delay  is  very  prejudicial  to  this  establishment  i 
particular  and  to  the  cause  of  science  in  general.  I  respectfully  reque^ 
that  if  all  the  money  cannot  be  appropriated  for  the  purpose  aforesai 
at  the  coming  session  of  Congress,  a  portion  of  it,  at  least,  may  be  aske 
for,  in  order  that  this  work,  now  so  long  delaj'ed,  may  be  begun. 

I  beg  leave  to  reiterate  the  suggestion  of  my  predecessor  that  thei 
be  appointed  annually  a  Board  of  Visitors,  to  consist  of  a  small  numbc 
of  scientific  men,  whose  duty  it  should  be  to  examine  into  the  conduc 
of  the  Observatory,  and  make  such  suggestions  as  might  add  to  its  gci 
eral  usefulness.  1  think  that  by  this  means  it  would  become  bette 
known  and  its  work  more  highly  appreciated. 

THE  26-INOH  EQUATORIAL. 

This  instrument  has  been  in  charge  of  Prof.  A.  Hall.  Prof.  S.  «1 
Brown  was  assistant  from  October,  1883,  to  June,  1884.  Lieut.  W.  E 
Allen  and  Ensign  J.  A.  Hoogewerff  have  rendered  valuable  assistanc 
as  computers.  The  instrument,  the  micrometer,  and  the  driving-cloc 
are  in  good  order,  and  have  been  in  constant  use.  For  several  yeai 
past  the  dome  has  been  moved  with  difficulty.  To  obviate  this  a  gas 
engine  of  4-horse  power  has  recently  been  successfully  connected  wit 
the  turning  machinery. 

The  work  for  the  past  year  with  this  telescope  consists  of  observj 
tions  of  the  satellites  of  Neptune,  Uranus,  Saturn,  and  Mars,  and  ( 
the  observations  of  double  stars.  A  few  observations  have  been  mad 
for  stellar  parallax. 
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In  the  cafie  of  Uranus  the  observations  were  confined  mostly  to  the 

two  outer  satellites,  and  it  is  proposed  now  to  discontinue  them,  since 

the  favorable  time  for  determining  the  position  of  the  orbit  planes  of 

these  satellites  has  parsed.    In  the  autunii^  of  1883  Professor  Brown 

made  a  drawing  of  Saturn  and  its  rings. 

As  this  instrument,  since  it  was  mounted  in  1873,  has  been  largely 
devoted  to  observing  the  faint  satellites  of  the  planets,  a  great  number 
of  sach  observations  has  been  accumulated. 

The  laborious  work  of  discussing  the  observations,  correcting  the  or- 
bits of  the  satellite  and  determining  the  masses  of  the  planets,  was> 
began  in  August,  1883 ;  and,  owing  chiefly  to  the  able  assistance  of 
Lieatenant  Allen  and  Ensign  Hoogewerfi',  good  progress  has  been  made» 
Professor  Brown  also  assisted  in  this  work. 

The  observations  of  the  satellites  of  Saturn  have  nearly  all  been  re- 
duced and  discussed,  and  equations  of  condition  have  been  formed  and 
solved  by  the  method  of  least  squares.  The  final  discussion  of  tbe  re- 
salts  and  the  adjustment  of  the  weights  remain  to  be  done.  This  pre- 
liminary work  is  also  nearly  completed  for  the  outer  satellite  of  Uranus 
for  the  years  1881, 1882,  1883,  and  1884.  It  is  proposed  that  this  work 
of  discussion  shall  be  steadily  continued  until  all  the  observations  made 
with  this  instrument  have  been  completely  reduced  and  the  final  results 
obtained. 

THE  TRANSIT   CIRCLE. 

This  instrument,  in  charge  of  Prof.  J.  R.  Eastman,  was  employed  on 
the  same  clatjs  of  work  as  in  1882-'83.  The  assistants  have  been  As- 
sistant Astronomers  A.  N.  Skinner,  H.  M.  Paul,  and  W.  C.  Winlock, 
vith  Mr.  W.  M.  Brown,  jr.,  as  computer.  During  the  year  ending  Octo- 
ber 17,  1884,  tbe  whole  number  of  observations  with  the  transit  circle 
was  5,420.  Of  ^lese,  98  were  of  the  sun,  84  of  the  moon,  J51  of  the 
major  planets,  45  of  the  minor  planets,  and  11  of  comets. 

The  meteorological  observations  have  been  continued,  as  in  former 
years,  by  the  watchmen. 

THE  9.6  INCH  EQUATOEIAL. 

This  instrument,  in  charge  of  Commander  W.  T.  Sampson,  assisted 
^y  Prof.  Edgar  Frisby,  has  been  employed  principally  in  observing 
^naets  and  the  minor  planets.  There  were  made  134  observations  of 
^mets  and  406  of  minor  planets.  All  the  observations  have  been  re- 
duced up  to  date,  and  most  of  them  are  ready  for  the  printer.  All  pceul- 
Nations  of  stars  by  the  moon  have  also  been  observed. 

THE  PRIME  VERTICAL  INSTRUMENT. 

Observations  with  this  instrument,  which  has  remained  in  charge  of 
l^^^ut.  C.  G.  Bowman,  with  Ensign  Hiero  Taylor  a«  assistant,  were  main- 
tained until  May,  1884,  when  some  1,020  observations  had  been  taken. 
l^Kv  were  then  discontinued,  except  that  13  observations  of  a.  Lyrafr 
^^  made  in  June  and  July,  at  the  time  of  maximum  parallax.  During 
*'%aDd  June  both  observers  were  employed  in  deducing  clock  cor- 
^tions  from  the  observations  of  the  meridian  transit,  with  whose  side- 
^^al  clock  the  Howard  clock,  used  in  connection  with  the  prime  verti- 
^Sbad  been  constantly  compared.    They  also  made  with  the  level-trier 
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various  observatioQS  to  determine  tlie  value  of  a  divisiou  of  tbe  lev€ 
aiurcollected  from  all  available  catalogues  data  to  deduce  the  mei 
places  and  proper  motions  of  all  stars  used.  It  is  proposed,  howeve 
to  accept  those  already  discussed  by  either  Auwers  or  Boss,  whw 
will  include  some  twenty  of  the  stars  observed,  and  to  carry  on  tl 
reductions,  at  first,  of  certain  of  the  latter  stars  which  have  been  mo 
freq  uen  tly  observed. 

Lieutenant  Bowman  having  been  transferred  to  the  charge  of  tl 
meridian  transit  instrument,  the  computations  are  being  completed  1 
Ensign  Taylor. 

THE  MERIDIAN  TRANSIT   INSTRUMENT. 

The  meridian  transit  remained  in  charge  of  Lieut.  U.  R.  Harris,  w 
was  assisted  by  Lieut.  B.  G.  Pendleton  until  July  last,  when  the  torm 
was  detached,  and  the  latter  relieved  Lieut.  B.  K.  Moore  of  the  charge 
the  chronometers  and  time  service.  Since  that  time  Lieutenant  Bo 
man  h^is  been  in  charge  of  the  instrument,  assisted  by  Lieut.  John  Garv 
The  instrument  has  been  used  primarily  to  determine  clock  corrections 
connection  with  the  daily  time  service.  In  addition,  special  time  signj 
have  been  sent  out  at  the  request  of  the  Coast  Survey,  and  observatit 
for  the  right  ascensions  of  the  sun,  moon,  and  major  planets  have  b€ 
made.  These  latter  have  been  reduced  to  the  beginning  of  the  calenc 
year. 

The  transit  instrument  is  in  good  order,  and  the  standard  mean-ti 
clock  has  performed  very  well.  The  sidereal  clock  has  done  very  inc 
ferently,  but  as  chronographic  comparisons  are  invariably  made  wh( 
ever  observations  are  taken,  no  serious  inconvenience  has  been  cau8< 

THE  MURAL  CIRCLE. 

This  instrument  is  in  charge  of  Prof.  S.  J.  Brown.  Mr.  W.  F,  Ga 
ner,  the  instrument-maker  of  the  Observatory,  during  the  summer  i 
it  in  thorough  condition,  and  Professor  Brown  is  at  present  engaged 
general  instrumental  adjustments,  preparatory  to  making  observatic 
for  declination  upon  certain  sta*rs,  some  2,700  in  number,  a  list  of  whi 
has  been  prepared  by  him. 

CHRONOMETERS  AND  TIME  SERVICE. 

This  division  is  in  charge  of  Lieut.  B.  0.  Pendleton.    There  are 
present  in  the  chronometer-room  235  chronometers,  of  which  18 
ready  for  issue,  31  are  on  trial,  59  require  repairs,  and  127  are  c 
demned  to  be  used  only  as  *'  hacks."    Thirty-nine  have  been  receii 
from  naval  vessels  and  other  sources,  6  were  purchased  after  c< 
petitive  trial,  and  1  was  received  from  William  Bond  &  Son,  in 
change  for  an  old  one  of  their  make.    Four  pocket  chronometers 
pocket  half-chronometer,  and  1  watch  were  also  purchased  after  c< 
petitive  trial.     Sixty  chronometers  were  issued  to  naval  vessels  s 
stations,  50  were  sent  to  be  cleaned  and  repaired,  55  were  returi 
cleaned  and  repaired,  and  there  are  now  15  undergoing  repair  at 
establishments  of  Messrs.  Negus  and  Messrs.  Bliss,  in  New  York,  j 
Messrs.  Bond,  in  Boston. 
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Upon  the  adoption  of  what  is  known  as  "standard  time,'*  the  follow- 
ing  circalar  was  issued  : 

DB8CR1PTION   OF  TIME   SIGNALS. 

{Seventy-fifth  meridian,  mean  time.) 

[To  be  sent  out  by  the  Uuit.«d  States  Naval  Observatory  on  and  after  November 

18,  1883.] 

The  signals  to  be  sent  out  by  the  Observatory  are  wholly  automatic,  and  consist  of 
ft  series  (»f  short  makes^  produced  in  an  open  telegraphic  circuit  by  the  beats  of  a  mean- 
time clock,  the  pendulum  closing  the  circuit  at  each  beat. 

The  signals  begin  at  11  hours  56  minutes  45  seconds  and  cease  at  12  hours,  seventy- 
fifth  meridian  mean  time.  During  that  interval  there  is  a  make  at  the  beginning  of 
every  second,  except  that  in  each  minute  the  makes  corresponding  to  the  twenty- 
ninth  second,  and  to  the  fifty-fifth,  fifty-sixth,  fifty-seventh,  fifty-eighth,  and  fifty- 
niuth  seconds,  are  omitted.  Thus,  the  first  make  after  the  pause  of  five  seconds 
always  marks  the  beginning  of  a  minute,  and  the  first  make  after  the  ]iau8e  of  one 
sefond  marks  thirty  seconds.  In  order  to  distinguish  the  last  minute  and  give  time 
to  manipnl ate  switches  to  time-balls,  control-clocks,  &c.,  the  makes  cease  after  11 
honrs  59  minutes,  50  seconds  and  until  12  hours,  when  there  is  a  single  make,  and 
the  HJcTDals  cease. 

When  these  signals  are  received  at  points  where  the  time  of  the  ninetieth  meridian 
isnsed,  they  will  give  the  time  from  10  hours  56  minutes  45  seconds  to  11  hours,  or 
jnstone  hour  earlier  than  when  representing  seventy-fifth  meridian  time  ;  otherwise 
the  signals  will  be  read  in  the  manner  described  above. 

Seventy-fifth  meridian  time  is  8  minutes  12.09  seconds  earlier  than  Washington 
time. 

United  States  Naval  Observatory, 

Xovember  10,  1883. 

The  transmitting  clock  of  the  Observatory  was  set  to  the  seventy- 
fifth  meridian  time,  and  the  time-signals  given  to  the  telegraph  com- 
panies since  that  date  have  been  in  conformity  with  the  above  circular. 

Owing  to  the  incrcHsed  demand  for  the  time-signals,  the  Baltimore 
and  Ohio  Telegraph  Company  looped  two  of  its  main  circuits  into  the 
Observatory,  and  the  Signal  Service  looped  one.  The  facilities  of  the 
Observatory  for  transmitting  time-signals  were  very  much  extended, 
t|ie  apparatus  being  nearly  all  reconstructed  and  rearranged,  and  the 
signals  are  now  transmitted  from  the  Observatory  over  eleven  wires. 
The  District  of  Columbia  authorities  did  not  adopt  standard  time  until 
March  1, 1884,  and  up  to  that  date  the  Observatory  ball  was  dropped  at 
noon  of  Washington  mean  time,  and  the  fire-alarm  bells  of  the  city 
^^re  struck  at  7  a.  m.,  12  m.,  and  6  p.  ra.  of  the  same  time.  Since  that 
<late  the  ball  has  been  dropped  at  noon  of  the  seventy-fifth  meridian, 
**nd.the  fire-bells  struck  at  the  same  hours  of  seventy-fifth  meridian 
time. 

to  March  last  the  honorable  Secretary  of  the  Navy,  at  the  request 
^f  the  Superintendent,  submitted  to  the  heads  of  the  several  Depart- 
ments the  proposition  to  place  in  the  more  important  oflftces  of  the  Gov- 
^^nment,  including  the  Executive  Mansion  and  the  Capitol,  a  clock 
^faftt  should  be  regulated  and  controlled  every  day  from  the  Observa- 
^ry»  which  establishment  should  be  responsible  for  the  determination 
^'^<1  transmission  of  correct  time. 

.  This  plan  having  been  generally  approved,  and  the  Departments  hav- 
*''k  agreed  to  bear  each  their  proportion  of  the  expense  of  an  insulated 
^'ectric  circuit  to  connect  the  Observatory  with  the  different  buildings, 
^nnection  was  made  with  the  following  offices,  the  Superintendent  of 
^ttblic  Buildings  and  Grounds  extending  every  facility  in  his  power: 
Office  of*Commissioner  of  Public  Buildings,  VVar  Department,  !N'avy 
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Department,  Execative  Mansion,  National  Museam,  Smithsonian  lust 
tution,  Agricultural  Department,  Bureau  of  Engraving:  and  Printing 
Capitol  (Senate  \ving).  Government  Printing  Office,  Department  of  tt 
Interior,  Post  Office  Department,  City  Post-Office,  Pension  Offi< 
(Twelfth  street  northwest)  Pension  Office  (Thirteenth  street  northwest 
Office  of  Geological  Survey,  Quarterraaster-GeneraPs  Office,  Treasiu 
Department,  Department  of  Justice,  Surgeon  General's  Office. 

In  each  of  these  offices  is  a  clock  which  is  corrected  daily  at  noon 
standard  time  by  means  of  an  automatic  attachment  (the  invention 
Mr.  W.  F.  Gardner,  the  instrument-maker  of  the  Observatory),  actuat 
by  the  electric  current  which  makes  the  signal  that  drops  the  time-ba 
at  the  Observatory  and  on  the  Western  Union  Telegraph  Compan; 
building  in  New  York. 

THE  LIBRARY. 

The  library  Is  in  charge  of  Lieut.  John  C.  Wilson.  The  annual  v 
umes  for  1879  and  1880,  and  Appendix  1, 1880,  have  been  received  a 
distributed.  Our  list  of  exchanges  contains  433  foreign  and  464  dom( 
tic  addresses  of  scientific  institutions  and  individuals  engaged  in  scic 
tific  researches. 

The  library  contains  about  12,800  volumes,  besides  a  large  number 
pamphlets,  the  accessions  during  the  year  being  as  follows : 

By  purchase 

By  exchauge 

By  gift 

Public  documents 

Total IJ 

Volumes 

Pamphlets 

A  manuscript  catalogue  of  the  librarj^  has  been  completed  to  May 
1884,  and  is  now  ready  for  printing. 

PRINTING  AND  BINDING. 

Owing  to  the  limited  amount  of  the  printing  fund  of  the  Departme 
great  difficulty  is  experienced  in  obtaining  the  publications  of  the  ( 
servatory  from  the  Public  Printer  with  any  degree  of  promptness.  1 
volume  for  1880,  which  it  was  expected  would  be  ready  by  the  1st 
January,  1884,  was  not  received  until  October;  the  volume  for  1881 1 
been  ready  for  several  months,  but  for  want  of  funds  has  not  yet  b< 
touched  by  the  printer.  For  the  same  reason  publications  of  a  prol 
sional  character  which  are  in  frequent  use  and  require  more  substant 
binding  cannot  be  sent  to  the  Government  bindery.  In  view  of  th< 
facts,  and  of  the  necessity  which  exists  for  promptness  in  these  matte 
I  would  suggest  that  Congress  be  urged  to  appropriate  $5,000  annua 
for  the  printing  and  binding  for  the  Ob:>ervatory  until  the  work  in 
rears  be  brought  up.  When  that  shall  have  been  done  a  smaller  si 
will  enable  us  to  carry  on  the  work  of  each  year. 

TRANSIT   OF  VENUS  OF  DECEMBER  G,  1882. 

The  work  of  reducing  the  various  observations  of  this  transit  1 
been  carried  on  during  the  year,  under  the  immediate  supervision 
Prof.  William  Harkness,  assisted  by  Messrs.  li.  S.  Woodward,  A. 
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Flint,  Emil  Wiessner,  and  A.  Hall,  jr.    The  details  of  the  work  will  be 
fonnd  in  the  appended  report  of  Professor  Harkness. 

MISCELLANEOUS. 

During  the  year  1,484  persons  visited  the  Observatory  by  day,  and 
1,344  permits  were  issued  for  night  visitors,  for  whose  accommodation 
the  small  equatorial  is  set  apart. 

A  record  has  been  kept  by  the  various  observers  and  the  watchmen  of 
thecondition  of  the  sky  as  regards  seeing.  From  this  it  appears  that  but 
12H  nights  were  clear  enough  for  observins:,  and  of  these  but  38  are  re- 
oonled  as  good,  the  remaining  88  being  poor  or  indifferent. 

I  respectfully  urge  that  the  estimate  made  for  three  additional  com- 
puters and  for  the  increase  in  the  salaries  of  the  assistant  astronomers 
and  the  instrument-maker  receive  the  favorable  consideration  of  the 
Bureau.  Inasmuch  as  the  average  term  of  stTvice  of  theassist^nt  astron- 
omers is  but  three  years,  owing  to  the  fact  that  more  lucrative  positions 
are  offered  to  them,  it  would  seem  to  be  in  the  interestof  economy  that 
these  gentlemen  should  be  retained  in  the  service  of  the  Observatory  by 
paying  them  such  salaries  as  can  be  obtained  by  them  from  other  parties, 
rather  than  to  permit  their  trained  services  to  be  lost.  The  pay  now 
received  by  thede  geutlemen  is  not  an  adequate  remuneration  for  the 
services  they  render.  The  instrument-maker  has  a  responsible  position, 
and  his  familiarity  with  the  requirements  of  the  place,  together  with  his 
attainments  and  long  service,  merit  the  increase  which  is  submitted. 
Very  respectfully, 

a.  E.  FRANKLIN, 
Commodore^  Superintendent, 

Commodore  J.  G.  Walker,  U.  S.  N., 

Chief  of  Bureau  of  Navigation^ 

Navy  Department. 


[Estimate.] 
NEW  NAVAL   OBSERVATORY. 


For  the  purpose  of  erecting  a  new  Naval  Observatorj^  and  necessary 
buildings  upon  the  site  purchased  under  the  act  of  Congress  approved 
February  4,  1880  (21  Stat,  page  64),  $586,138. 
Respectfully  submitted. 

S.  R.  FRANKLIN, 
Commodore^  Superintendent  of  Ndval  Observatory. 


APPENDIX, 
TReport  of  Prof.  WiUiam  Harkness,  U.  S.  N.] 

United  States  Naval  Observatory, 

Washington^  October  27,  1884. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  the  work 
done  during  the  past  year,  under  my  supervision,  for  the  Transit  of 
Fenas  Commission. 

The  assistants  engaged  upon  the  work  at  the  beginning  of  the  year 
were  Messrs.  R.  S.  W<K)dward,  A.  S.  Flint,  Emil  Wiessner,  and  A.  Hall, 
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jr.  Mr.  Woodward  resigned  his  position  on  the  3d  of  July,  and  ^Fi 
Wiessner  died  on  the  4tii  of  August  after  a  short  illness.  Both  the^ 
gentlemen  were  excellent  assistants,  industrious,  and  thoroughly  fa 
miliar  with  their  duties,  and  their  loss  has  not  only  been  a  matt<jr  of 
regret  to  the  commission,  but  has  also  materially  retarded  the  progress 
of  the  work.  Messrs.  Flint  and  Eall  are  still  in  the  employ  of  the  com- 
mission. 

The  measurements  of  the  negatives  of  the  transit  obtained  at  the 
various  stations  were  completed  about  the  middle  of  August,  the  num- 
ber of  photographic  plates  affording  satisfactory  results  being  as  fol- 
lows :  No. 

pUtM. 

At  WashiDgton,  D.  C 50 

At  Cedar  Keys,  Fla 165 

At  San  Antoiiio,  Tex 1*21 

At  Cerro  Roblero,  N.  Mex "216 

At  Princeton,  N.  J Wi 

At  Lick  Observatory,  Cal 13( 

At  New  Haven,  Conn * 

Total  for  northern  hemisphere 9tl! 

At  WeUington,  South  Africa If* 

At  Santa  Cruz,  Patagonia '21 

At  Santiago  de  Chile lil 

At  Auckland,  New  Zealand * 5 

Total  for  southern  hemisphere 63 

As  was  fully  explained  in  last  year's  report,  the  stations  at  the  Princt 
ton  and  Lick  Observatories  were  erected  and  equipped  by  those  institu 
tions  ;  but  as  the  apparatus  employed  was  as  nearly  as  possilde  ideu 
tical  with  that  of  tlie  (Government  parties,  the  negatives  obtained  ar 
strictly  comparable  with  those  made  at  the  Government  stations.  Witl 
the  negatives  made  at  New  Haven  it  is  quite  otherwise.  They  owe  tbei 
existence  to  the  private  efforts  of  Mr.  R.  W.  Willson,  and  unfortunatel; 
the  only  apparatus  he  found  available  was  of  an  entirely  different  kiui 
from  that  used  by  the  Government  parties.  He  succeeded  in  obtainin] 
114  negatives  of  the  transit,  the  image  of  the  sun  being  1^  inches  ii 
diameter,  which  he  very  kindly  offered  to  the  Transit  of  Venus  Commit 
sion  for  measurement  and  discussion.  As  these  negatives  seem  likel; 
to  yield  valuable  results,  the  commission  gladly  accepted  them.  T 
sum  up,  then,  from  the  Government  stations  1,191  negatives  have  beei 
measured;  Irom  the  Princeton  and  Lick  Observatories  292  negative 
have  been  measured;  and  from  New  Haven  88  negatives  have  bf*ei 
measured ;  thus  giving  a  grand  total  of  1,483  negatives,  made  in  acconi 
ance  with  the  methods  of  the  commission,  and  ^  made  by  Mr.  Willson' 
apparatus.  Very  considerable  progress  has  been  made  in  the  computsi 
tions  necessary  for  the  reduction  of  the  measurements  of  these  negative* 

In  order  to  determine  accurately  the  length  of  a  second  of  arc  upoi 
the  photographs,  it  is  necessary  to  know  exactly  the  focal  lengths  of  th< 
photographic  objectives,  and  the  radii  of  curvature  of  the  heliosta 
mirrors. 

The  investigation  of  these  data  was  begun  last  fall,  and  for  the  i)ui 
pose  of  detecting  and  avoiding  constant  errors,  it  was  decided  that  ever 
determination  should  rest  upon  at  least  two,  and  whenever  possibl 
upon  three,  independent  methods.  The  mirrors  were  taken  up  first 
The  eight  belonging  to  the  Transit  of  Venus  Commission  are  as  uearl; 
as  possible  similar  to  each  other,  both  in  thickness  and  in  mounting 
but  the  two  belonging  respectively  to  the  Princeton  and  Lick  Observa 
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lories  differ  somewhat  from  the  commission  mirrors  and  from  each 
other.  By  a  process  entirely  similar  to  that  employed  in  the  production 
of  aDat  surface  by  grinding  three  approximately  plane  surfaces  upon 
each  other,  three6-foot  telescopes  of  5  inches  aperture  w«re  adjusted  up- 
on each  other  until  they  were  all  brought  accurately  to  sidereal  focus. 
The  draw- tubes  of  two  of  these  telescopes  were  provided  with  scales  and 
verniers,  by  which  changes  in  the  distance  of  the  cross- wires  in  the  eye- 
piece from  the  objective  could  be  read  to  the  one- thousandth  of  an  inch. 
These  two  telescopes  being  laid  horizontally,  and  at  right  angles  to  each 
other,  the  mirror  to  be  examined  was  so  placed  as  to  reflect  the  rays 
issuing  from  the  objective  of  the  first  telescope  into  that  of  the  second. 
If  the  mirror  were  not  optically  flat,  it  destroyed  the  parallelism  of  the 
rays  between  the  two  objectives,  and  produced  a  corresponding  change 
in  the  position  of  the  focal  plane  of  the  second  telescope,  which  was 
measured  by  means  of  its  scale  and  vernier.  Then  from  the  amount  of 
this  change,  and  the  known  focal  distance  of  the  telescope  for  parallel 
rays,  the  curvature  of  the  mirror  was  computed.  This  process,  which 
may  be  designated  as  the  reflection  method,  was  applied  to  all  the  mir- 
rors. As  a  check  upon  the  results  obtained  from  it,  the  surfaces  of  all 
the  mirrors  were  compared  with  each  other,  by  means  of  a  spherometer, 
and  thus  the  curvature  of  each  mirror  relatively  to  the  mean  of  the 
curvatures  of  all  the  mirrors,  was  found.  To  obtain  the  absolute  curva- 
ture of  each  mirror,  the  mean  of  the  curvatures  found  by  the  reflection 
method  was  made  use  of.  The  spherometer  method  is  therefore  not 
quite  index)endent  of  the  reflection  method,  but  it  is  very  nearly  so,  and 
the  results  obtained  by  the  two  methods  agreed  closely. 

While  investigating  the  principal  focal  distance  of  the  telescope 
employed  in  the  reflection  method,  I  found  that,  in  practice.  Gauss's 
method  of  determining  the  quantity,  by  measuring  four  times  the  focal 
distance  and  subtracting  the  interval  between  the  principal  points, 
requires  the  addition  of  a  correction  for  spheiical  aberration  to  make  it 
rigorously  exact.  As  a  check  upon  the  results  thus  obtained,  the 
principal  focal  distance  of  the  telescope  in  question  was  determined  by 
measuring  the  distance  from  its  principal  focal  plane  (found  by  the 
three-telescope  method  explained  above)  to  the  back  surface  of  the 
ohjective,  and  adding  to  it  the  distance  from  the  back  surface  of  the 
ohjective  to  its  second  principal  point ;  and  as  a  still  further  check,  the 
principal  focal  distance  was  also  found  by  measuring  with  the  transit 
circle  the  angles  subtended  at  the  second  principal  point  of  the  object- 
'^c»by  the  known  intervals  between  certain  lines  ruled  upon  a  piece  of 
?^  situated  in  the  principal  focal  plane.  These  three  absolutely 
independent  methods  gave  results  which  were  almost  identical. 

The  investigation  of  the  photographic  objectives  embraced  the  meas> 
Anient  of  the  curvatures  of  all  the  surfaces  of  every  objective ;  the 
oieasurement  of  the  thicknesses  of  both  the  flint  and  crown  lenses,  and 
Jf  the  interval  between  them;  and  the  measurement  of  the  principal 
''ocal  distances  of  the  complete  objectives,  and  also  of  their  crown 
Senses,  both  for  visual  and  for  photographic  rays.  These  measurements 
^f  focal  distance  were  made  by  the  Gaussian  method,  with  the  aid  of  a 
spectroscope,  the  equivalent  wave-length  of  white  light  -being  known, 
^nd  the  photographic  rays  being  determined  from  photographs  of  the 
solar  spectrum  made  for  another  purpose  some  years  ago.  In  order  to 
^et  accurate  measurements  of  the  curvatures  of  the  objectives,  I  found 
it  necessary  to  make  some  ailditions  to  my  spherometers,  which  are 
believed  to  be  novel,  and  to  develop  a  more  exact  theory  of  these 
iostraments  than  any  heretofore  published.    This  being  done,  the  results 
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obtained  from  three  different  spherometers,  varying  in  size  from  2}  t:o 
5  inches  in  diameter,  agreed  very  closely. 

The  important  qnestiou  whether  or  not  the  heliostat  mirrors  undergo 
any  change  of  curvature  when  ex]K)sed  to  the  sun's  rays,  yet  remains 
to  be  considered.  This  problem  has  been  attacked  in  two  diflferent 
ways.  The  first  method  consists  in  mounting  the  mirrors  in  a  heliostat, 
one  after  the  other,  just  as  they  were  during  the  transit,  and  then,  by 
means  of  a  spherometer,  comparing  the  mirror  exposed  to  the  snn  with 
another  kept  in  the  shade.  The  second  method  consists  in  reflecting 
the  sun's  rays  from  a  heliostat  mirror  through  the  photographic  ob- 
jective into  the  photographic  house,  and  comparing  the  position  of  the 
sun's  image  thus  formed  with  the  position  which  it  should  occupy  from 
the  known  focal  length  of  the  objective  determiued  by  the  Gaussian 
method.  Both  these  methods  concur  in  indicating  that  the  mirrors 
become  very  slightly  concave  when  exposed  to  the  sun's  rays,  but  the 
investigation  is  still  in  progress,  and  it  would  be  premature  to  give 
numerical  results  at  this  time. 

With  respect  to  the  ordinary  astronomical  observations  for  time  ami 
latitude  obtained  by  the  various  parties,  it  should  be  stated  that  those 
made  at  San  Antonio,  Cerro  Boblero,  and  Auckland  are  completely 
reduced ;  those  made  at  Cedar  Keys  and  Santa  Cruz  are  partly  reducetl, 
and  those  ma<le  at  the  remaining  stations  have  not  yet  been  advanced 
beyond  the  field  reductions. 
Very  respectfully,  &c., 

WM.  HARKNESS, 
Professor  Mathematics^  U.  8.  Navy^  of  Executive  Committ^ 

United  States  Transit  of  Venus  Commission. 

Commodore  S.  R.  Franklin,  U.  S.  N., 

President  of  Transit  of  Venus  Gommissionj  Washington^  2>.  G. 


Nautical  Almanac  Office,  Bureau  of  Navigation, 

Washifigtony  D.  C,  October  25,  1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  office  during  the  past  year: 

Printing. — The  American  Nautical  Almanac  for  the  year  1887  was 
issued  from  the  press  in  January,  1884,  and  the  large  Ephemeris  for 
the  same  year  in  April,  1884.  The  American  Coaster's  Nautical  Alma- 
nac for  1884  was  issued  in  March,  1884.  The  corresponding  publication 
for  1885  was  issued  in  October,  1884,  under  the  title  of  "The  Atlantic 
Coaster's  Nautical  Almanac.'' 

Of  the  Almanac  and  the  Ephemeris  for  1888,  387  pagea  ai*e  in  type, 
and  the  printing  and  computations  are  all  up  to  or  ahead  of  time. 

SALE  AND  distribution. 

During  the  fiscal  year  ending  June  30, 1884,  the  sale  and  distribution 
of  publio^tionfi  was  as  shown  in  the  following  table : 


Description.  Sold.         DistHbutad. 


American  Ephemeris 387  834 

American  Nautical  Almanac 2,076  32 

CoaHter'H  Nautical  Almanac 373  106 


BEPORT  OF  THE  SECRETARY  OF  THE  KAVY.       161 

This  statement  is  incomplete  with  respect  to  the  American  Nantical 
Almauac,  owing  to  the  final  retarns  not  having  b^n  received  from  the 
San  Francisco  agency.  The  amount  realized  from  the  sales  was  $  1,015.64, 
which,  as  required  by  law,  was  deposited  in  the  Treasury  to  the  credit 
of  the  appropriation  for  public  printing  and  binding. 

coaster's  nautical  almanac. 

lu  my  last  annual  report  I  called  attention  of  the  Bureau  to  the 
practice  among  our  coasting  vessels  of  using  privately  printed  nautical 
almanacs  instead  of  the  Government  publications.  An  inquiry  into  the 
circumstances  of  the  case  showed  that  this  practice  arose  partly  from 
the  couvenience  which  the  masters  of  such  vessels  found  in  having  all 
their  astronomical  and  nautical  information  condensed  into  a  single 
cheap  pamphlet  and  partly  from  the  almanacs  being  suggested  to  them 
by  dealers.  The  evil  was  all  the  greater  in  that  these  publications  were 
iss'aed,  not  so  much  to  supply  a  demand  for  almanacs  on  the  part  of 
navigators,  as  for  advertising  purposes;  and  the  great  number  of  deal- 
ers who  thus  deemed  it  necessary  to  engage  in  issuing  almanacs  ren- 
dered the  competition  a  positive  expense  and  burden  from  which  it  was 
believed  most  of  them  would  be  glad  to  be  relieved.  •  With  the  ap- 
proval of  the  Bureau  the  experiment  was  therefore  tried  of  issuing  an 
American  Coaster's  Almanac  containing,  not  only  the  astronomical 
matter  for  ordinary  purposes,  but  tide-tables,  list  of  light-houses,  and 
other  material  nec^sary  to  the  navigator  on  the  Atlantic  coast.  The 
acknowledgments  of  the  office  are  due  to  the  Superintendent  of  the 
Ooast  and  Geodetic  Survey  and  to  the  Light-House  Board  for  their 
Quiescence  in  the  project,  which  involved  the  condensation  and  re- 
printing of  data  issued  by  them. 

Believing  that  such  a  publication  was  yet  more  needed  on  the  Pacific 
coast,  ^^The  Pacific  Coaster's  Nautical  Almanac"  is  now  in  press  and  is 
expected  to  be  ready  in  November.  To  distinguish  it  from  this  new 
publication,  the  almanac  for  the  Atlantic  coast  is  entitled  '^The  Atlantic 
Coaster's  Nautical  Almanac.'' 

METHODS  OF.  SALE. 

For  a  number  of  years  the  nautical  publications  of  the  office  were 
sold  at  a  single  agency  in  each  of  the  principal  cities,  where  a  discount 
of  20  per  cent,  was  allowed  to  dealers,  while  the  agent  himself  was  al- 
lowed 20  per  cent,  more  for  his  share  in  the  transaction.    Practically 
this  amounted  to  giving  some  one  dealer  in  each  city  a  monopoly  of  the 
privilege  of  obtaining  the  larger  discount,  and  frequently  led  to  com- 
plaint by  other  dealers  of  their  inability  to  obtain  supplies.    Desiring 
to  avoid  all  causes  of  complaint,  a  system  has  recently  been  adopted 
which  gives  all  dealers  the  right  to  purchase  nautical  publications  from 
the  office  at  agents'  prices  by  paying  in  advance,  and  removes  all  re- 
strictions upon  the  number  of  agencies.    This  system  involves  con- 
nderable  additional  labor  to  the  office,  owing  to  the  multiplicity  of 
nnall  accounts  thus  arising,  and  the  trouble  is  aggravated  by  occa- 
sional delay  and  carelessness  on  the  part  of  some  agents  in  making 
t-beir  returns.    It  is  hoped  that  with  time  these  drawbacks  will  be  rem- 
Mlied.    Should  this  hope  not  be  realized,  it  will  probably  be  necessary 
:o  adopt  some  plan  of  having  a  depot  in  each  of  the  principal  seaports 
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from  which  all  the  dealers  in  the  vicinity  can  be  sapplied  at  wholes; 
prices.  The  only  difficulty  in  the  way  of  snch  a  plan  is  to  provide  i 
the  reception  of  and  accountability  for  the  payments  received  at  t 
depot. 

ASTRONOMICAL  RESEARCHES. 

During  the  past  twelve  months  the  following  publications  of  ast 
nomical  papers  supplementary  to  the  Ephemeris  have  been  made  : 

Volume  II,  Part  I,  Coefficients  for  Correcting  Planetary  Elements, 
Simon  N'ewcomb,  assisted  by  John  Meier.  , 

Volume  II,  Part  II,  Investigations  of  Corrections  to  Greenwich  PL 
etary  Observations,  1762  to  1830,  by  Truman  Henry  Saffiord. 

Volume  III,  Part  I,  Development  of  the  Perturbative  Function, 
Simon  Newcomb. 

Volume  III,  Part  II,  Inequalities  of  the  Motion  of  the  Moon  due 
the  Ellipticity  of  the  Earth,  by  George  W.  Hill. 

Volume  III,  Part  III,  On  tlie  Motion  of  Hyperion ;  a  new  case 
Celestial  Mechanics,  by  Simon  Newcomb. 

The  first  three  papers  give  tables  and  data  for  the  calculations  i\ 
«ssary  for  the  new  tables  of  the  planets.  The  work  which  is  now  be 
pushed  forward  most  vigorously  is  that  upon  the  four  interior  plan< 
from  Mercury  to  Mars,  which  should  be  completed  first.  It  is  divi< 
into  two  operations  (1),  the  purely  mathematical  computation  of  the 
equalities  in  the  motion  of  each  planet  produced  by  the  action  of  all 
other  planets,  and  (2)  the  correction  of  the  results  thus  obtained  sc 
to  represent  all  the  best  observations.  The  first  part  of  the  work  is 
ing  done  in  duplicate  by  Mr.  Prentiss  and  Mr.  Corrigau,  and  will,  I  ho 
be  completed  during  the  present  fiscal  year.  The  reduction  of  the 
43ervations  has  only  been  fairly  commenced,  but  will  be  pushed  on 
rapidly  as  the  limited  sum  available  will  permit. 

Theory  of  Jupiter  and  /Saturn. — Mr.  Hill's  work  on  the  jierturbati 
of  these  two  ])lanets  has  progressed  with  little  interruption,  and  ^ 
it  is  hoped,  be  completed  before  the  next  annual  report. 

Mass  of  Jupiter. — This  very  necessary  element  in  the  tables  of  nea 
all  the  planets  is  to  be  determined  from  the  motion  of  the  small  pla 
Polyhymnia.  The  heavy  part  of  the  calculations  necessary  for  t 
purpose  are  nearly  done,  and  it  only  remains  to  correct  the  results  ft 
observations.  It  is 'intended  to  bring  the  work  up  to  date  as  soon 
possible,  but  to  defer  its  final  completion  and  publication  until  m 
observations  can  be  made  and  used. 

Velocity  of  light. — The  computation  and  discussion  of  the  velocity 
light  have  long  been  completed,  and  are  now  being  prepared  f<»r 
press.  The  conclusion  is  that  the  velocity  in  the  celestial  spacer 
299,860  kilometres  per  second. 

Very  respectfully,  your  obedient  servant, 

a.  NEWCQMB, 
Superintendent  Nautical  Almanac  Offio 
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MtHviatet  of  appropriations  required  for  the  service  of  thefiecal  year  ending  June  30,  1886, 

ijf  the  Bureau  of  Navigation, 

A. 

FOR  THE  SUPPORT  OP  THE  BUREAU  OF  NAVIGATION. 

I.— Salaries. 

For  salary  of  chief  clerk  (Revised  Statates,  page  70,  section  416,  and  act  of 

July  7, 1884) $1,800 

Increase  of  salary  to  make  it  equal  to  that  of  the  chief  clerks  of  other  offices 

of  the  Executive  Deparraento  (submitted) 450 

'Forsalar}'  of  one  clerk  of  class  four  (increase  of  $200  submitted)  (Revised 

Statates,  page  27,  section  167,  and  act  of  July  7,  1884) 1,800 

For  salary  of  one  clerk  of  class  three  (increase  of  $200  submitted)  (Revised 

Statutes,  page  27,  section  167,  and  act  of  July  7,  L884) 1,600 

For  salary  of  one  clerk  of  class  two  (Revised  Statutes,  page  27,  section  167, 

andactof  July  7,  1884) 1,400 

For  salary  of  one  clerk  of  class  one  (Revised  Statutes,  page  27,  section  167, 

andactof  July  7, 1884) 1,200 

For  salary  of  one  clerk  of  class  one  (increase  of  $200  submitted)  (Revised 

Statates,  page  27,  section  167,  and  act  of  July  7, 1884) 1,200 

For  salary  of  one  copyist  (Revised  Statutes,  page  27,  section  167,  and  act  of 

July  7,  1884) 900 

For  salary  of  one  assistant  messenger  (Revised  Statutes,  page  27,  section 

167,and  act  of  July  7,  1884) 720 

For  salary  of  two  laborers  (Revised  Statutes,  page  27,  section  169,  and  act  of 

July  7,  1884) 1,320 

Total 12,390 

II. — Contingent,  Bureau  of  Navigation. 
For  contingent  expenses  (act  of  July  7,  1884) |800 

B. 

I.— Salaries,  Naval  War  Records. 

for  salary  of  one  agent  (submitted) $2,000 

For  salary  of  one  clerk  of  class  two  (submitted) 1,400 

for  salary  of  two  clerks  of  class  one  (in  lieu  of  one  now  allowed,  increase  of 

Il,200,8ubmitted)(actof  Jnly  7,  1884) 2,400 

'W  salary  of  three  copyists,  at  $903  each  (submitted) 2, 700 

For  salary  of  two  copyists,  at  $720  each  (act  of  July  7,  1884) 1.440 

Total 9,940 

II.— Contingent,  Na>m.l  War  Records. 
for  stationery,  traveling  of  agent,  and  other  contingent  expenses  (submitted)    $1, 000 

C. 
library,  navy  department. 

For  books  for  Department  library  (act  of  July  7,  1884) $5,000 

(Statates  at  Large,  volume  22,  page  555,  section  J . ) 

ft*  To  equalize  the  pay  of  the  financial  clerk  with  that  in  other  Bureaus  of  the  De- 
partment, the  accounts  of  the  Naval  Observatory,  Hydrographic  Office,  and  Nauti- 
^  Almanac  Office  being  kept  in  this  Bureau  in  addition  to  its  own. 
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FOR  THB  NAVAL  SBRVICE. 

I.— Navigation. 

r 

^or  foreign  and  local  pilotage  and  towage  of  ships  of  war ;  services  and  ma- 
terials lor  oorreotinff  compasses  on  board  ship,  and  for  adjusting  and  test- 
ing compasses  on  snore;  nantical  and  astronomical  instruments,  nautical 
books,  maps,. charts,  and  sailing  directions,  and  repairs  of  nautical  instrn- 
ments  for  ships  of  war ;  books  for  libraries  of  ships  of  war ;  naval  signals 
and  apparatus,  namely,  signal  lights,  lanterns,  rockets,  running  lights, 
drawings  and  engravings  for  signal  books:  compass  fittings,  including 
binnacles,  tripods,  and  other  appendages  oi  ships'  compasses ;  logs  and 
other  appliances  for  measuring  the  ship's  way;  leads  and  other  appliances 
for  sonnding;  lanterns  and  lamps  and  their  appendages,  for  general  use  on 
board  ship,  including  those  for  the  cabin,  wardroom,  and  steerage,  for 
holds  and  spirit  room,  for  decks  and  quartermasters' use ;  bunting  and  other 
materials  for  flags,  and  making  and  repairing  flags  of  all  kinds;  oil  for  ships 
of  war  other  than  that  used  in  the  engineer  department;  candles  when 
used  as  a  substitute  for  oil  in  binnacles  and  running  lights;  chimneys  and 
wicks,  and  soap  used  in  the  navigation  department ;  stationery  for  com- 
manders and  navigators  of  vessels  of  war,  and  for  use^f  courts  martial: 
musical  instruments  and  music  for  vessels-of-war ;  steeping  signals  and 
indicators,  and  speaking  tubes  and  gongs  for  signal  communication  on 
board  vessels  of  war ;  and  for  introducing  electric  lights  on  board  vessels 
of  war  (act  of  July  7,  1884) $13( 

.  II. — Outfit  of  Monitors. 

For  navigation  outfit  of  the  five  monitors  authorized  by  Congress  (submitted)    9( 

III,— Ocean  Surveys. 

For  special  ocean  surveys  and  the  publication  thereof  (submitted) 21 

IV.— Compass-Testing  House. 

For  erection  of  a  com  pass- testing  house  (submitted) 

v.— Publication  of  Professional  Papers. 

For  publication  of  professional  papers  (submitted) li 

VI.— Contingent,  Navigation. 

For  contingent  expenses  of  the  Bureau  of  Navigation,  namely :  For  freight 
and  transi>ortation  of  navigation  materials ;  postage  and  telegraphing  on 
public  business ;  advertising  for  proposals;  packing  boxes  and  materials, 
and  all  other  contingent  expenses  (act  of  July  7,  l^A) i 

VII.— Civil  Establishment,  Navigation. 

For  civil  establishment  at  navy -yards  and  stations  (act  of  July  7,  1884) ( 

VIII.— Naval  War  College. 

For  the  care  and  preservation  of  the  building  on  Coaster's  Harbor  Island, 
formerly  known  as  the  ''  asylum,"  and  the  adjoining  buildings  and  grounds, 
given  to  the  United  States  for  naval  purposes  by  the  State  oT  Rhode  Island, 
and  for  improvements,  furniture,  fixtures,  heating,  lighting,  water;  pur- 
chase of  feed  and  maintenance  of  a  driving  team  and  maiTwagon  and  attend- 
ance on  same,  and  for  books  and  stationery  (submitted) 1! 

For  the  pay  of  one  clerk  to  the  officer  in  charge  of  the  building  (submitted). 

Total I 


fc 
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IX.— Survey  West  Coast  of  Mexico. 

3ir  continaiDg  the  survey  of  the  west  coast  of  Mexico  and  Central  America, 

aAd  the  pabTlcation  thereof  (act  of  Jnly  7,  1884) |10,00a 

RECAPITULATION. 

FOR  THE  SUPPORT  OF  THE  BUREAU  OF  NAVIGATION. 

II. — I.  Salaries,  Bareau  of  Navigation ^12,390 

U.  Contingent,  Bareau  of  I^vigation 800 

B.— 1.  Salaries,  Naval  War  Records 9,940 

II.  Contingent,  Naval  War  Records 1,000 

C.  Library,  Navy  Department : 5, 000 

D.  Collection  of  Naval  intelligence 11,560 

E.-I.  Salaries,  Hydrographic  Office. 51,000 

II.  Contingent  and  miscellaneous  expenses,  Hydrographio  Office 26, 500 

III.  Branch  offices 5,000 

P.-I.  Salaries,  Naval  Observatory 23,595 

II.  Conting^t  and  miscellaneous  expenses,  Naval  Observatory 22, 536 

G.— I.  Salaries,  Nautical  Almanac  Office 15,480 

II.  Contingent  and  miscellaneous  expenses.  Nautical  Almanac  Office ...        8, 650 

Total 193,651 

FOR  THE  NAVAL  SERVICE. 

I.  Navigation $130,000 

II.  Outfit  of  monitors 30,000 

III.  Ocean  surveys 20,000 

IV.  Compass- testing  house 7,000 

y.  Publication  of  professional  papers 12,  OOO 

YI.  Contingent,  navigation 5,000 

VII.  Civil  establishment,  navigation 6,000 

VIII.  Naval  war  college 13,000 

IX.  Survey  west  coast  of  Mexico 10, 000 

Totol 233,000 

Sdedule  of  Jnda  received  for  commanding  and  navigating  officers'  siaHonery,  under  adver- 

tisement  of  August  2,  1884. 

Wm. BalUntyne  it  Son* : $2,568  40 

Callahan  &  Gartlan 2,685  00 

Z.  Crane,  jr.,  &  Bro.t 3,065  50 

Wm.  A.  Wheeler,  jr 2,654  10 

S.  Raynor  &  Co.  (samples  unsatisfactory). 

Min  &  Jones  Envelope  Company  (samples  unsatisfactory). 

Theo.  E.  Dollard .3,100  50 

*  Accepted  (cloth-lined  envelopes  excepted),  $2,343.40. 
t  Accepted  for  cloth-lined  envelopes,  $300. 


No.  7.— BUREAU  OF  CONSTRUCTION  AND  BEFAIB. 


Navy  Department, 
Bureau  of  Construction  and  Repair, 

Washington^  D.  C,  November  7, 1884 

Sir:  Id  obedience  to  tbe  Department's  instructions  of  the  25th ul- 
timo, I  have  the  honor  to  submit  my  annual  report  for  the  fiscal  year 
ended  June  30,  1884,  showing  work  performed  and  the  amounts  ex- 
pended,  with  estimates  of  the  amounts  required  for  the  purposes  of  this 
Bureau  for  the  fiscal  year  ending  June  30, 1886. 

The  estimates  of  the  expenses  of  this  Bureau,  as  given  in  the  state- 
ment marked  A,  are  in  accordance  with  existing  laws. 

The  recommendations  on  this  statement  for  increase  of  salary  of  the 
chief  clerk  of  the  Bureau,  the  draughtsman,  and  the  assistant  messen- 
ger, are  respectfully  submitted  to  your  favorable  consideration. 

The  chief  clerk,  under  the  law,  acts  as  chief  of  the  bureau  in  the 
absence  of  that  officer,  and  must  be  competent  to  take  charge  of  the 
Bureau.  His  duties  are  arduous,  and  fully  deserve  the  salary  herein 
estimated  (viz,  $2,250),  which  is  the  same  as  that  paid  to  chief  clerkj 
in  other  Departments  who  are  authorized  to  act  in  the  absence  of  thei 
ohiefs. 

The  draughtsman  has  charge  of  the  drawing  room,  and  his  duties  ar 
certainly  fully  as  arduous  and  important  as  those  of  the  draughtsman 
•of  the  Bureau  of  Steam  Engineering,  who  is  paid  $2,250  per  annum. 

The  recommendation  for  three  additional  draughtsmen  is  also  respecl 
fully  submitted. 

This  Bureau  is  now  allowed  only  two  draughtsmen.  In  order  to  carr 
on  the  work  of  designing  new  ships,  it  is  absolutely  and  indispensabl 
necessary  that  the  additional  force  asked  for  be  allowed. 

The  estimate  for  the  pay  of  clerks  and  writers  at  the  several  nav3 
yards,  in  statement  marked  E,  is  for  services  which  are  indispensabl 
for  the  proper  and  systematic  prosecution  of  the  work  which  is  to  t 
done  at  the  yards  by  this  Bureau.  Each  and  every  clerk  and  writ^ 
has  specific  duties  to  perform,  which  are  not  affected  by  the  quantit 
of  work  doing  in  the  yard.  The  same  number  of  blanks  are  to  be  fille 
and  the  same  number  of  reports  have  to  be  made  and  sent  to  the  Bnrea 
for  its  information,  without  regard  to  the  quantity  of  work  on  hand. 

The  estimate  marked  B  is  for  the  general  repair  of  vessels  at  nav^ 
yards  and  on  foreign  stations,  purchase  of  stores,  materials,  machinery 
rights  of  patented  articles  and  tools  of  all  kinds;  preservation  of  m^ 
terials  and  stores,  and  for  the  general  care  and  protection  of  the  Nav 
in  the  line  of  construction  and  repair. 

The  estimate  marked  C  is  for  completing  the  four  double-turrete 
monitors  Puritan,  Terror,  Amphitrite,  and  Monadnock.  The  amoui 
required  is  $2,923,654.62,  divided  as  follows : 

Puritan 1955.341   i 

Terror 627.287  i 

Amphitrite ()39,583  ^ 

Honadnock 701,441  * 
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The  estimate  marked  D  is  for  '<  increase  of  the  Navy,"  and  provides 
for  bailding  seven  new  steel  vessels,  for  labor  in  bnilding  two  composite 
clipper  barque-rigged  sailing  vessels  for  the  Training  Squadron,  for 
completiug  the  New  York  at  the  Brooklyn  navy-yard,  and  for  extra 
tools  required  in  navy -yards  for  building  iron  and  steel  vessels.  The 
[  amoQDt  asked  for  is  $4,961,000. 
'  The  sloop  of  war  Mohican  was  launched  at  the  navy-yard  at  Mare 
IslftDd,  Gal.,  December  27, 1883,  and  can  be  completed  for  sea  in  about 
ninety  working  days,  at  an  expense  of  about  $45,000. 

This  vessel  is  of  the  Marion  and  Swatara  class,  which  have  proved 
?ery  snccessful  and  satisfactory  vessels  in  all  respects.  If  they  were 
armed  with  guns  of  modern  type,  they  would  be  as  good  vessels  of  their 
class  as  are  owned  by  any  nation.  Although  the  Mohican  is  built  of 
wood,  having  a  live-oak  frame,  she  will  have  all  the  modern  improve- 
meuts,  large  air-ports  of  the  V^ilson  patent,  ventilating  apparatus  com- 
plete in  all  respects,  and  will  be  lighted  with  electricity.  iShe  is  216 
feet  between  perpendiculars,  38  feet  breadth  of  beam,  is  barque-rigged, 
having  a  sail  surface  of  14,150  square  feet  in  her  ten  principal  sails. 
She  is^  designed  to  carry  an  armament  consisting  of  one  8- inch  rifle 
(muzzle-loader),  six  9>-inch,  and  one  60-poifnder,  or  their  equivalent 
weight  in  modem  breech-loading  guns.  Her  draught  of  water,  when 
feady  for  sea,  is  intended  to  be  14  feet  6  inches  forward  and  17  feet  6 
inches  aft,  with  a  corresponding  displacement  of  1,900  tons.  With  a 
steam  capstan  and  a  modern  battery,  this  ship  would  have  all  the  im- 
provemeuts  of  the  latest  modern  steel  cruisers,  would  be  a  valuable 
acquisition  to  the  Navy,  and  would  do  good  service  until  our  wooden 
vessels  can  be  replaced  by  those  having  steel  hulls. 

The  Bureau  strongly  recommends  the  completion  of  the  frigate  New 
Torii  at  the  Brooklyn  navy- yard.  This  vessel  has  been  on  the  stocks  in 
oneof  the  ship-houses  since  1865 ;  and  from  the  fact  that  she  was  in  frame 
befoie  work  was  suspended  on  her,  and  was  neither  ceiled  nor  planked, 
the  air  has  freely  circulated  through  her  timbers,  and  to-day  they  are  as 
hard  as  bone  and  probably  in  better  condition  than  any  frame  timbers  ever 
put  in  a  ship.  If  completed  with  materials  that  have  been  preserved  by 
the  Thilmany  process  for  preserving  ship  timber^  she  would  make  a 
Qsefnl  and  most  elBcient  ship  of  her  class  for  twenty  years.  Although 
designed  in  1865  she  is  an  exceedingly  fine  model,  and  if  finished  will 
i[ive  us  a  first-class  flag-ship.  She  can  carry  a  battery  as  heavy  and 
^aally  as  well  arranged  for  head  and  stern  fire  as  the  new  cruiser  Chi- 
^go  has.  Her  length  on  the  mean  load  line  is  315  feet,  extreme  breadth 
<>f  beam,  47  feet;  depth  from  lower  edge  of  rabbet  of  keel  to  lower  port 
sill  ou  gun  deck,  25  feet  11  inches.  She  is  designed  to  have  a  ship's 
^g)  having  24,000  square  feet  of  sail  surface  in  her  ten  principal  sails. 
Her  displacement  at  a  draught  of  18  feet  9  inches  forward,  and  21  feet 
^inches  aft,  would  be  equal  to  4,527  tons,  and  her  lowest  port  sill  on 
^hcgun  deck  would  be  8  feet  above  water.  The  plans  for  finishing  this 
Vessel  are  in  such  a  condition  that  they  could  be  completed  in  a  very 
^iort  time,  and  the  work  on  her,  if  authorized,  could  be  pushed  to  com- 
pletion and  the  vessel  put  afloat  within  six  months  from  the  time  it  is 
Jl^umed.  To  permit  of  doing  this  work  without  having  to  draw  so 
heavily  upon  the  regular  appropriations  for  construction  and  repair,  the 
^Qreau  has  estimated  for  $400,000,  which  it  is  thought  will  be  sufficient 
^0  complete  her. 

Iheold  sailing  sloops  of  war,  Saratoga,  Jamestown,  and  Portsmouth, 
^r^  rapidly  approaching  such  a  condition  that,  ere  long,  they  will  r<'- 
<lDire  larger  expenditures  of  money  for  their  repair  than  the  law  allows. 
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The  loss  of  these  vessels  would  leave  the  service  without  suitable  train- 
ing ships.  To  meet  this  emergency  I  resi)ectfu]ly  i-ecommend  the  con- 
struction, at  an  early  day,  of  two  composite  built,  auxiliary  steam  power, 
barque-rigged  clipper  ships,  of  fine  models,  800  tons  displacement,  and 
light  sparrod,  designed  expressly  for  training  boys  for  the  naval  service. 
For  this  purpose  I  have  estimated  for  an  appropriation  of  $250,000. 

The  armor  for  the  turrets,  pilot-houses,  and  armored  stack  for  the 
double-turreted  monitor  Miantonomob,  contracted  for  by  this  Bureaa, 
through  William  H.  Wallace  &  Co.,  with  Messrs.  John  Brown  &  Co., 
of  the  Cyclops  Works,  and  Messrs.  Charles  Cammell  &  Co.,  of  Sheffield 
England,  have  all  been  delivered  at  tbe  Brooklyn  navy-yard,  except  on( 
port  plate  and  the  pilot-house  plates,  the  former  having  been  rejectee 
and  a  new  one  making  to  replace  it.  The  work  of  altering  the  decki 
and  internal  arrangements  of  the  vessel  to  accommodate  the  new  roller 
base  turrets  is  well  in  hand  at  the  Brooklyn  yard,  and  the  turrets  an 
in  course  of  erection  in  the  iron-plating  shop  of  that  yard. 

The  Bureau  has  estimated  for  the  necessary  amount  of  money  to  com 
plete  the  work,  in  construction  department,  on  the . double- tQrrete( 
monitors  Puritan,  Amphitrite,  Terror,  and  Monadnock,  and  trusts  tha 
Congress  will  appropriate*  the  amount  asked  for  ($2,923,654.62),  tha 
these  vessels  may  be  completed.  While  there  has  been  an  appropriatioi 
made  to  put  in  the  machinery  and  boilers,  the  work  under  this  Bureai 
remains  at  a  standstill.  When  it  is  considered  how  intimately  connectet 
the  work  of  the  Bureau  having  charge  of  the  machinery  is  with  that  o 
this  Bureau,  it  is  difficult  to  conceive  how  the  contract  for  machiuei; 
can  be  completed  without  at  the  same  time  doing  some  work  onth 
hull,  which  is  almost  directly  connected  with  the  work  of  puttiDgi 
boilers  and  machinery,  and  which  should  be  carried  on  at  the  same  tim( 

The  pumps  of  all  descriptions,  for  pumping  and  draining  pnrpoeef 
as  also  the  ventilating  system,  have  been  included  in  the  contract  fo 
steam  machinery  for  the  Puritan  (and  I  presume  for  the  other  vessels 
and  yet  it  is  a  fact  that  before  this  is  completed  there  is  a  large  amount  c 
work  coming  under  the  cognizance  of  this  Bureau  which  must  be  doQ( 
while  there  is  no  authority  of  law' to  do  jt,  and  no  funds  to  pay  fori 
if  ordered. 

I  cannot  too  strongly  urge  the  completion  of  these  vessels  in  all  n 
spects  at  an  early  day,  as  they  will  afford  as  good  vessels  of  their  clas 
as  are  owned  by  any  nation,  and,  in  my  opinion,  the  best  type  of  coa^ 
and  harbor  defense  vessels  in  existence  to-day.  It  will  take  at  least 
year  to  obtain  their  side  and  turret  armor  after  it  is  authorized ;  an 
under  existing  circumstances  it  would  have  to  come  from  abroad,  a 
there  are  no  manufacturers  of  compound  armor  in  this  country,  an 
probably  no  establishment  that  would  be  willing  to  invest  such  a  lar^ 
amount  of  money  as  would  be  required  to  obtain  the  necessary  plant  f( 
doing  the  work  for  these  four  vessels  with  little  or  no  prospect  for  moi 
work  of  the  same  kind  in  the  future.  It  therefore  seems  very  necessa] 
that  money  for  armor,  if  for  nothing  more,  should  be  appropriated  \ 
an  early  day,  in  order  that  contracts  for  securing  it  may  be  made  wit 
as  little  delay  as  possible.  The  completion  of  these  monitors  should  i 
longer  be  delayed.  When  completed  we  will  have  five  splendid  coa 
and  harbor  defense  iron-clads.  Should  occasion  require  it,  they  can  1 
sent  to  distant  points }  their  seaworthinet<s  has  been  well  tested  in  tl 
past. 

Under  the  Department's  instructions  of  the  8th  October,  ultimo,  tl 
Bureau  has  now  in  process  of  preparation  the  plans  for  the  hulls  of  tl 
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following-deficribed  new  steel  veBsels,  as  called  for  by  the  Naval  Ad- 
Tisory  Board : 


8,000  ton 

cmiser. 

Heavily 
armed  gun- 
boat. 

Heavily 
armed  gun- 
boat. 

Armed 

despatch 

boat. 

Light 
cruising 
gunboat. 

Armed 
ram. 

Ucfat  between  perpen- 

290' 

220* 

220' 

250' 

176' 

200' 

Ixtreme  breadth 

42' 

35' 

35' 

35* 

28'  6" 

47' 

Mem  dnft  of  water 

lO*  10" 

13'  10" 

13'  10" 

14'  3" 

10' 

17' 

Load  displacement 

3,100 

1,(M)0 

l.GOO 

1,550 

800 

3,000 

iSmooth 

14 

14 

14 

10 

11 

17 

Speed  knots.  <     water. 

, 

(Sea  speed 

13 

13 

13 

10 

•      f 

Fonr  6  in.  (in 
sponsons). 

Two  8  in.  (in 
centre). 

One  10  in.  (in 
center  for'd). 

2.88— S. 

4.37—. 

Fonr  5  in.  (in 

Two  5  in.  (in 

One  6  in.  (in 

6.37— &H.P. 

Six  5  in. 

4Gatli'gs. 

broadside). 

sponsons). 

center  alt). 

Miia  battery 

Two  5  in.  (in 
bow  ports). 

• 

One  5  in.  (in 
stem). 

Two  5  in.  in 
sponsons). 

6.47—  Rev. 
3.37— S.L.P. 

One  short 
OatUng. 

» 

!     2.67— S. 
4.47"  R. 

2.37""  K. 

Seeondsr;  battery < 

2.87— R. 

2.37—  S. 

2  Gatlings. 

% 

1.87— S. 
1  Oatling. 

«* { 

Bark. 

Hermaphro- 
dite. 

Hermaphro- 
dite. 

Barkentine. 

Barken- 
tine. 

Ant  of  plain  sail 

11. 000  sq.  fL 

8, 000  sq.  ft 

8, 000  sq.  ft. 

8, 000  sq.ft. 

5,000sq.ft. 

Coalcaptcity .. 

500  tons. 

250  tons. 

250  tons. 

300  tons. 

150  tons. 

r(*) 

I E  power 

3,500 

1.600 

1,600 

2,200 

650 

4.000 

(Single or  twin. 

Twin. 

Twin. 

Twin. 

Single. 

Single. 
0'^' 

Twin. 

Screwi  {  Diameter  .... 

14'  0" 

11'  6" 

11'  6" 

14'  6" 

14'  0" 

(Piteh 1       W  0" 

1 

\V  6" 

16*  6" 

24'  0" 

12*  9" 

21'  0"' 

*  Not  stated. 

While  it  is  generally  supposed  that  our  navy-yards  are  not  in  con- 
dition to  build  steel  vessels^  and  that  it  would  entail  a  very  large  ex- 
penditure of  money  to  obtain  the  necessary  tools,  it  is  nevertheless  a 
feet  that,  with  probably  the  exceptions  of  a  few  improved  tools  required 
for  the  preparation  of  plates,  beams,  and  angles,  and  the  erection  of 
fomac^s  for  heating  angle-irons  and  plates,  there  is  no  private  estab- 
lishment in  this  country,  carrying  on  iron  or  steel  ship-building,  which 
has  better  facilities  for  such  work  than  can  be  found  in  our  navy-yards, 
and  few  indeed,  if  any,  that  can  compare  with  them  in  all  respects. 

The  Government  has  means  and  appliances  for  doing  work  which  no 
private  establishment  could  afibrd,  and  the  character  of  the  work  done 
in  onr  navy-yards  has  never  been  questioned.  During  our  late  civil 
^ar  the  Government  called  to  its  assistance  every  available  private 
establishment  in  the  country  which  was  capable  of  building  or  repair- 
ing a  vessel,  or  of  converting  a  merchant  vessel  into  an  armed  vessel 
for  blockade  or  cruising  purposes,  but  which,  together  with  every  navy- 
yard  worked  to  its  utmost  capacity,  were  unable  to  meet  the  demands 
for  work  with  the  dispatch  required.  Had  it  been  a  foreign  war,  with 
enr  vessels  returning  from  sea  badly  disabled  in  action  and  requiring 
prompt  repair,  the  results  would  undoubtedly  have  been  terribly  disas* 
Jrons,  owing  to  lack  of  dry-docks,  materials,  and  appliances  of  every 
kind. 

.  At  the  present  time  we  have  but  few  private  establishments  which, 
ro  the  event  of  war,  could  commence  and  carry  on,  with  any  degree  of 
rapidity,  the  building  of  steel  ships,  while  but  one  navy-yai'd  is,  or  soon 
^H  be,  in  condition  to  do  such  work.  In  order  to  be  able  to  meet  any 
^uble  which  may  arise  in  the  future,  and  which  all  nations  are  liable 
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to,  it  seems  that  the  wisest  and  certainly  the  most  economical  oonne 
for  this  Government  to  pnrsue  is,  to  immediately  equip  its  navy-yarda 
with  the  necessary  tools  and  plant  for  bnilding  sach  steel  armored  or 
unarmored  vessels  as  the  necessities  of  the  service  may  demand;  andfor 
this  purpose  the  Bureau  has  asked  that  it  be  assisted  in  this  work  by  the 
appropriation  of  $150,000. 

During  the  past  year  the  Intrepid,  a  twin-screw  iron  vessel  of  1,150 
tons  displacement,  originally  built  for  an  armored  torpedo-boat,  has 
been  hauled  out  on  the  slip  where  the  frigate  Trenton  was  built,  at  the 
Brooklyn  navy-yard,  her  armor  removed,  and  the  vessel  cut  down, 
with  a  view  to  converting  her  into  a  gunboat  for  service  in  the  Chi- 
nese squadron.  A  strong  and  substantial  shed  has  been  erected  along- 
side this  ship,  in  one  end  of  which  an  angle  and  plate  iron  furnace  has 
been  built  and  floors  laid.  The  necessary  work  of  erecting  the  tools 
now  available,  and  such  as  have  been  purchased  during  the  year,  will 
soon  be  completed,  together  with  the  necessary  bending  and  beveling 
slabs;  so  that  by  January  1,  1885,  the  Bureau  expects  to  have  the  con- 
struction department  of  the  Brooklyn  navy-yard  in  condition  to  baild 
any  steel  vessel  that  might  be  required.  The  iron-plating  shop  in  this 
yard,  in  which  the  turrets  of  the  Miantonoraoh  are  now  in  course  of 
erection,  is  well  equipped  for  ship-work  of  all  kinds  that  would  be 
needed  in  connection  with  the  work  of  building  steel  vessels,  steel 
spars,  boats,  blocks,  tanks,  and  metal  fittings  of  all  kinds  used  in  the 
construction  or  equipment  of  a  vessel  of  war. 

In  the  event  of  an  appropriation  being  made  for  more  steel  ships, 
the  Bureau  hopes  that  at  least  one-half  of  the  ships  may  be  built  in 
our  navy-yards,  in  competition,  as  to  cost  and  character  of  work,  with 
outside  establishments.  The  Bureau  does  not  wish  to  be  understood  as 
opposing  the  building  of  naval  vessels  by  private  establishments  un- 
der contract;  it  believes  that  one-half  of  the  vessels  appropriated  for 
should  be  built  by  contract,  but  in  competition  with  the  Government 
navy -yards;  the  cost  of  work  in  the  navy -yards  can  thereby  be  re- 
duced, and  the  contractors  and  workmen  in  private  establishments  edu- 
cated up  to  the  requirements  of  a  vessel  for  the  naval  service,  which, 
at  the  present  time,  are  understoo<l  by  so  few,  as  the  work  and  fittings 
incident  to  such  a  vessel  differ  so  materially  from  those  of  a  merchant 
ship.  By  this  means,  in  the  event  of  a  sudden  call  for  vessels,  private 
ship-builders  would  be  capable  of  furnishing  suitable  ships  for  the 
naval  service,  while  the  Department  Bureau,  and  Inspectors  would  have 
much  less  trouble  in  the  execution  of  the  work,  and  there  would  be  less 
litigation  than  heretofore  during  and  after  the  completion  of  the  con- 
tracts. 

Common  sense  and  patriotism  require  that  our  navy -yards  should  be 
put  in  a  first-class  condition  of  efficiency.  The  Navy  is  now  so  greatly 
reduced  in  the  number  of  its  vessels  that  we  must  of  necessity  build 
many  new  and  modern  steel  vessels  within  a  few  years,  if  we  are  to  have 
any  navy  at  all. 

Steel  vessels  cannot  be  kept  clean  without  periodical  docking  and 
cleaning  of  their  bottoms,  and  the  attention  of  the  Department  is  in- 
vited to  the  great  want  of  proper  docking  facilities  in  our  navy -yards. 
The  recommendations  made  by  Rear- Admiral  E.  T.  Nichols,  chief  of  the 
Bureau  of  Yards  and  Docks,  on  this  important  subject,  are  fully  concurred 
in  by  this  Bureau.  In  the  event  of  a  maritime  war,  this  deficiency  would 
be  seriously  felt,  perhaps  to  a  greater  extent  than  any  other  of  oar  pressing 
wants,  and  it  is  worthy  of  consideration  whether  immediate  steps  should 
not  be  taken  to  place  our  navy -yards,  in  this  respect,  in  a  thorough  con- 
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of  effectiveuess.  While  other  powers  are  iDcreasing  their  dry- 
icilities,  already  greater  in  one  yard  than  are  in  all  of  ours  com 
we  are  doing  comparatively  nothing  in  this  direction, 
he  recommendation  of  this  Bureau,  and  by  direction  of  the  De- 
3nt,  Naval  Constructor  Philip  Hichborn  was  detailed,  on  the  2d 
e  last,  to  proceed  to  Europe  for  the  purpose  of  observing  person- 
le  improvements  in  naval  architecture,  particularly  in  the  con- 
on  of  steel  vessels  of  war.  He  was  directed  to  visit  all  the 
tant  government  and  private  dock-yards,  and  to  examine  the  im- 
1  classes  of  vessels  completed  and  in  process  of  construction,  and 
)ely  observe  the  arrangements  and  tools  for  iron  and  steel  ship 
uction,  and  to  collect  such  information  on  these,  as  well  as  all 
matters  connected  with  the  construction  and  equipment  of  mod- 
issels,  as  possible. 

structor  Hichborn  sailed  from  New  York  on  the  14th  of  June,  in 
ity  of  Eome,  and  returned  to  the  United  States  in  the  same  vessel 
)  27th  ultimo.  During  his  absence  h'e  has  visited  England,  Scot- 
Wales,  Germany,  France,  and  Eussia,  visiting  all  the  most  impor- 
stablishments,  public  and  private.  In  those  countries.  Since  his 
1  he  has  been  detached  from  duty  at  the  naval  station  at  League 
i  and  ordered  to  duty  in  the  Bureau. 

far  as  the  Bureau  has  been  able  to  judge,  in  the  limited  space  of 
liuce  his  return,  the  results  of  his  labors  have  been  more  than  sat- 
)ry.  He  met  with  a  cordial  reception  wherever  he  went,  and  has 
good  use  of  his  time  while  abroad.  He  is  now  at  work  on  his  re- 
nrhich,  when  made,  will  be  the  most  complete  ever  made  upon  the 
t. 

ler  act  of  Congress  approved  March  3,  1883,  and  in  accordance 
rders  of  the  Department,  the  following  vessels  have  been  broken 

andaigua,  2d  rate,  2,130  tons  displacement,  at  Norfolk  yard. 

wdrop,  tug,  125  tons  displacement,  at  Norfolk  yard. 

necticut,  2d  rate,  4,450  tons  displacement,  at  Boston  yard. 

ler  the  same  authority  the  following  vessels  are  now  in  process 

aking  up : 

nouth,  2d  rate,  2,400  tons  displacement,  at  Kittery  yard. 

sachusetts,  monitor,  2d  rate,  2,127  tons  displacement,  at  Kittery 

^on,  monitor,  2d  rate,  2,127  tons  displacement,  at  Boston  yard, 
nsylvania,  2d  rate,  4,000  tons  displacement,  at  Boston  yard, 
^inia,  sailing  frigate,  unfinished,  4,150  tons  displacement,  at  Boston 

a,  2d  rate,  4,000  tons  displacement,  at  Brooklyn  yard. 
>ssu8,  monitor,  2d  rate,  2,127  tons  displacement,  at  Brooklyn  yard. 
>  very  short  time  these  vessels  will  have  ceased  to  exist,  and  the 
3le  room  so  long  occupied  by  them  in  and  out  of  ship-houses  will 
lilable  for  the  work  of  the  future. 

ler  the  orders  of  the  Department  of  October  24, 1883,  the  Monon- 
1, 2d  rate,  was  converted  into  a  store-ship  by  removing  her  boilers 
Dgines,  and  thus  enabling  her  to  carry  a  large  supply  of  coal  and 
necessary  stores  to  Callao  for  the  use  of  the  Pacific  squadron, 
ing  the  Onward,  which  vessel  was  in  such  a  condition  as  to  be 
d  to  even  lay  at  her  anchorage  much  longer.  The  Monongahela 
r  in  fine  condition,  and  will  last  many  years,  and  do  good  service 
tore-ship. 
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The  Boreau  is  strongly  in  favor  of  convertiug  the  Ticonderoga,  now 
at  the  Brooklyn  navy-yard,  into  a  school-ship  for  the  Naval  A^emy, 
to  take  the  place  of  the  Dale,  an  old  sloop  of  war  now  osed  for  that 
purpose. 

f0  The  frigate  Constellation,  having  been  thoroughly  repaired  during 
the  past  year  at  the  Norfolk  yard,  would,  with  the  Ticonderoga,  gi?e 
the  Academy  two  good  practice-ships,  capable  of  going  anywhere  with 
safety,  and  with  comfort  for  all  on  board. 

The  Ticonderoga  could  be  put  in  dock,  her  engines  and  boilers  removed, 
the  berth  deck  extended  the  entire  length  of  the  ship,  and  the  hold 
space,  not  otherwise  wanted,  filled  with  water-tanks.  If  this  vessel  is 
sold  she  will  not  bring  much,  and  the  proceeds  of  sale  would  be  of 
no  benefit  to  the  naval  service.  This  recommendation,  I  know,  meets 
with  the  entire  approval  of  Capt.  F.  M.  Ramsay,  Superintendent  of  the 
Naval  Academy. 

In  concluding  this  report,  I  beg  leave  respectfully  to  invite  your  at- 
tention to  the  present  very  low  condition  of  the  appropriation  for  con- 
struction and  repair : 

On  the  Ist  of  July,  1884,  the  balance  on  hand  was 148,036 

Appropriated  per  act  of  July  7,  1884,  for  six  months  ending  December  31, 

1884 550,000 


Expended  for  labor  at  yards  to  November  1 |266, 733 

Allowed  for  labor  at  yards  for  November 79, 345 

Expended  for  materials  to  November  1 67, 107 

Expended  for  materials  to  November  1,  still  unpaid,  including 

raising  of  Tallapoona 105, 895 

Bills  paid  for  ships  on  foreign  stations 48, 864 


598,096 


567,914 


\' 


Amount  availnble  for  labor  at  yards  for  December 

Amout  available  for  materials  at  yards  for  November  and  December ^    30,082 

Amount  available  for  foreign  bills  to  December  31,  1884 

Estimated  amonnt  required  for  labor  at  yard  for  December 75,000 

Estimated  amount  required  for  materials  for  November  and  December 15,000 

Estimated  amount  reqni red  for  foreign  bills  to  December 10, OOO 

100,000 

The  following  vessels  are  now  under  repairs  or  awaiting  repairs,  viz: 
At  the  Kittery  yard,  the  Omaha;  at  the  New  York  yard,  the  Tennessee^ 
Swatara,  Intrepid,  Yan  tic,  Alliance,  Verm  out,  Miantonomoh,  Richmond, 
and  Brooklyn ;  at  the  Norfolk  yard,  the  Pensacola,  Wyoming,  James- 
town, Saratoga,  and  Portsmouth ;  at  the  Mare  Island  yard,  the  Mo- 
hican and  Adams. 

It  will  be  seen  from  the  above  statement  that  without  the  additional 
amount  of  $70,000  the  repairs  on  the  above  ships,  and  construction 
work  generally  in  our  navy-yards,  must  be  virtually  suspended  duri^S 
the  month  of  December  next. 

The  Bureau  desires  to  state  here  that  every  exertion  has  been  m^^^ 
to  exercise  economy  in  all  its  expenditures,  and  no  repairs  have  b^^^ 
authorized  by  it,  except  such  as  were  reported  under  its  instructions   ^^ 
be  absolutely  necessary  to  fit  the  respective  ships  for  service. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

T.  D.  WILSON, 

Chief  of  Bureau  - 
Hon.  Wm.  E.  Chandlee, 

Secretary  of  the  Navy. 
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notes  of  appropriations  required  for  the  eervioe  of  the  fiscal  year  ending  June  30, 
1866,  by  the  Bureau  of  Constructioe^  and  JSepatr. 


led  objects  of  expendiiure,  and  expliuiatiouB. 


B        S 


SALABIftS. 

k(actof  JnlyT,  1884) 

mau  (act  of  July?,  1884) 

of  clasA  four  (act  of  Jaly  7, 1884) 

of  clasa  three  (actof  Jnlv  7,  1884) 

of  clasH  two  (act  of  July  7,  1884)  .• 

tant  dranKhtAman  (actof  JnlyT,  1884) 

of  clans  one  (act  of  July  7,  1884) 

Umt  messenger  (act  of  Jaly  7, 1884) 

■er  (actof  July  7,  1884) 

of  salary  of  chief  clerk  (submitted) 

-The  chief  clurk,  under  the  law,  acts  as  chief  of 
1  case  of  the  death,  illness,  resignation,  or  absence 
ficer,  and  must  be  competent  to  take  charge  of  the 
The  duties  of  this  ottlce  are  arduous,  and  fully  de- 
salary  herein  estimated,  it  being  the  same  amount 
ftid  to  chief  clerks  in  other  Departments  who  are 
4  to  act  in  the  absence  of  their  chiefs. 

of  iialary  of  draughtsman  (submitted) 

-As  the  duties  of  the  draughtsman  of  this  Bureau 
inly  fully  as  arduous  and  Important  as  those  of 
rhtsman  of  the  Bureau  of  Steam  Engineering,  who 
!.250  per  annum,  this  increase  is  submitted  as  Just 
er  Ld  the  case. 

nigfatsmen,  at  $1,4(K)  per  annum  (submitted) 

K  Msistant  messenger  to  rank  of  messenger,  with 
snob  (submitted) 


CONTIKGBMT. 

•y  and  miscellaneous  items  (appropriated) 


•^"T*  B  «)  M 


1 


$1,800  00 

1,800  00 

1, 800  00 

1.600  00 

1,400  00 

1,400  00 

1,200  00 

720  00 

660  00 

450  00 


450  00 


4,200  00 
120  00 


600  00 


til; 


do      a 

Pop's  B 


«i-i 


$17, 600  00 


*600  00 


$12,380  00 


*  In  bulk  to  Department. 


^iaiates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 
1886,  by  the  Bureau  of  Construction  and  Repair. 


lUed  objects  of  expenditure,  and  explanations. 


COKBTBUCnON  AXD  RBPAIB  OF  VE88KLS. 

tioD  and  completion  of  vessels  on  the  stocks  and 
nary;  purchase  of  materials  and  stores  of  all 
lubor  in  navy-;^ards  and  on  foreign  stations :  pur- 
if  machinery,  nghts  of  patented  articles  and  tools 
in  shops ;  wear,  tear,  and  repair  of  vessels  afloat, 
r  general  care,  increase,  and  protection  of  the 
n  the  line  of  construction  and  repair ;  incidental 
es,  such  as  advertising,  foreign  postages,  tele- 
photographing,  books,  plans,  stationery,  and  in- 
nta  for  drawing-room  (appropriated) 


"R-afw 


$550,000  00 
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C-^EsHmates  of  appropriations  required  for  the  eervice  of  the  fiscal  year  ending  J 

1886,  by  the  Bureau  of  Conatruciion  and  Be^air. 


Detailed  objects  of  expenditure,  and  ezplanationa. 


fill  I 


DOimLB-TUBBKTED  MONITORS. 

Completing  four  donble-tarreted  monitors,  as  follows : 

Puritan  (appropriated) 

Terror  (appropriated) 

AmpUtrite  (appropriated) 

Monadnook  (appropriated) 


$0&5,841  56 
627  287  68 
639,583  68 
701, 441  70 


5g^ 


a 

SgSg 

H 


$2,923,664  62 


•cfc 

r. 

ft** 

?^ 


D. — Estimatee  of  appropriations  required  for  the  service  of  the  fiscal  year  ending 

1866,  by  the  Bureau  of  Construction  and  Bepair. 


Detailed  objects  of  expenditure,  and  explanations. 


-    INCBBA8B  OF  TBB  HAVT. 

For  buUdlns  the  following  new  steel  vessels: 

One  omiser  of  4,500  tons  (submitted) 

Oneoruiser  of  8,100  tons  (submitted) 

One  dispatcb  vessel  of  1 .550  tons  (submitted) 

Two  heavily  armed  gunboats  of  1,600  tons  each,  each 

$231,000  (submitted) 

One  light  gunboat  of  800  tons  (submitted) 

One  OOO-ton  ganboat  (submitted) 

One  cruising  torpedo-boat  (submitted) 

Two  harbor  torpedo-boats  (submitted) 

One  sea-going  armored  vessel  of  8,500  tons  diapUoement 

(submitted) 

For  completing  the  New  York  at  the  Brooklyn  navy-yard 
(submitted) 

Labor  in  building  two  oomi>osite  clipper  barque*rigged  sail- 
ing vessels,  800  tons  each,  with  auxiliary  steam-power 
and  lifting  screws,  for  Training  Squadron  (submitted) . . . 

Extra  tools  required  in  navy-yards  for  building  iron  and 
steel  vessels  (submitted) 


It 


■•§» 

o  o  S  s  ^ 
H 


$650,000  00 
465,000  00 
240, 000  00 

462,000  00 

141, 000  00 

158,000  00 

32,000  00 

13, 000  00 

2, 000, 000  00 


400,000  00 

250,000  00 
150,000  00 


4, 961, 000  00 


r 

■•a  . 

0 

O 


$4,161,000  00 
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Y^^tMUmaUa  of  appropriaiion9  required  for  the  eereiee  of  the  fiscal  year  ending  June  30, 

l^iOQ,  by  the  Bureau  of  Conetruction  and  Repair. 


•  t 


DetiDed  objects  of  expenditure,  and  explanations. 


CIVIL  BSTABLIBHJntXT. 

Attb«nftTj-yard,  Kittery,  Me. : 

One  rlerk  to  naval  oonstructor 

(hie  derk  of  storvbonses 

Three  writers,  at  $1,017.25  each 


AttbeiuTj-yard,  Boston,  Mass. : 
Oo€  cl«rk  to  naval  constructor. 
Ooe  rlerk  of  storehouses 


Aitiieury.ysrd,  Brooklyn,  N.  T. : 
One  clerk  to  naval  constructor  . . . 

One  clerk  of  iitorehouses 

Three  uriters,  at  $1,017.25  each  . . 

At  the  UTy-yard.  Leagne  Island.  Pa. 
Oae  clerk  to  naval  constructor. . . 
One  olerk  of  storehouses 


Attbenavy.yard  Washington,  D.  C. : 
One  clerk  to  naval  constructor . . . , 
Two  writers,  at  $1,017.25  each .... 

Attheuavy-yard,  Norfolk,  Va. : 
One  clerk  to  naval  constructor — 

2p«  clerk  of  storehouses 

Three  writers,  at  $1,017.25  each . . 

At  the  oayy-Tard,  Pensacola,  Fla. : 

.,,?»•  writer 

At  the  nary-yard.  Mare  Island,  Cal. : 

One  clerk  to  naval  constructor. . . 

1^0  clerk  of  storehouses 

Three  writers,  at  $1,017.25  each  . . 


o  o 


•^"S 


s-gg  off 


$1, 400  00 
1, 300  00 
3,051  75 


1, 400  00 
1,300  00 


1, 400  00 
1.300  00 
3, 051  75 


1,400  00 
1,300  00 


1,400  00 
2,034  50 


1, 400  00 
1,300  00 
3, 051  75 


1, 017  25 


1,400  00 
1,300  00 
8, 051  75 


6943  NAVY- 
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*  In  bulk  to  Department. 


si*  8 


$5,751  75 
2,700  00 

5, 751  75 
2,700  00 
8,434  50 

5,751  75 
1, 017  25 

5,751  75 


*82, 858  75 


Ho.  8.— BUEEAU  OF  STEAM  EHGI17EEEIE0. 


Navy  Department,  Bukeau  of  Steam  ENGiNEEBma, 

Washington^  November  10, 1884. 

Sib:  In  obedience  to  your  order  of  October  24, 1  have  tbe  honor  to 
submit  to  tbe  Department  tbe  annual  report  of  tbis  Bureau  for  the  past 
year,  together  with  tbe  estimates  for  tbe  fiscal  year  1885-'86,  and  esti- 
mates for  new  vessels  proposed  for  tbe  United  States  Navy: 

APPROPRIATION,    STEAM   MACHINERY,    1884. 

Amount  appropriated  for  fiHcal  3'ear  l8d3-'84,  act  approved  March  3, 

1883 11,000,000  W 

Expended : 

For  labor  in  navy-yards  and  stutions,  in  constructing 
new  engines,  boilers,  and  their  dependencies ;  repair- 
ing old  boilers,  machinery,  &c.,  and  fitting  vessels  for 
sea  service ;  preservation  of  tools  ;  handling  and  pres- 
ervation of  materials  and  stores $591),  502  13 

For  purchase  of  materials,  stores,  machine-tools,  freights, 

and  incidental  expenses 327, 959  69 

For  payments  on  foreign  stations  for  repairs,  materials, 

&c 77,455  92 

1,004,917  74 

Less  repayments  by  transfers  in  adjustment  of  appropriations 11, 152  99 

Total  expenditure 993.764  75 


Balance  on  hand 6,235  25 

Tbis  balance  of  $6,235.25,  however,  is  covered  by  obligations  of  the 
Burean  for  ])urcbases,  &c.,  at  borne  and  abroad,  tbe  voucbersfor  whicb 
bave  not  j^etbeen  received  or  tbe  accounts  not  yet  settled. 

APPROPRIATION,   MACHINERY,  DOUBLE-TURRETKD  MONITORS. 

Balance  on  hand  as  per  report  dated  October  30,  1883 $863, 262  4$ 

Expended  since  this  report  was  made,  to  date,  under  contracts  for  engines, 

&c.,  for  Puritan,  Terror,  and  Amphritite 327, 454  2^ 

— 

Balance  on  hand 535. 8(W  21 

Tbe  larger  part  of  tbis  balance  will  be  required  to  pay  for  tbe  com- 
pletion of  engines,  &c.,  for  monitors  Puritan,  Teri'or,  and  Anipbitrite. 
now  under  contract. 

GENERAl,  OPEEATIONS  OF  THE  BUREAU. 

Tbe  following  table  will  exhibit  tbe  cbaracter  and  cost,  for  labor  anc 
materials,  of  the  work  done  under  cognizance  of  tbis  Bureau  for  tbe  fis 
cal  year  ending  June  30,  1884,  upon  the  macbinery,  boilers,  &c.,  witl 
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>atfit8,  Btores,  &c.,  of  naval  vessels,  and  the  expenditures  for  mainte- 
nance,  8dc.j  at  the  several  navy -yards  and  stations : 


Xaaeof  TMaeL 


Rate. 


Akrt. 


3d. 


Iron-clad 

Torpcdo-raxn. 
3d 


ABiuice 


3d 


AnpMtrite  . . 

Bnmkhii 

Caun^na. 
Catilpa ...... 


CobtMet... 
C«londo  .. 

DolpbiD.... 
bnenld... 
Kot«priae 
Ktaex 


Fortne.. 
Gtku... 


Hirtfonl 2d 


Iron -dad. 

2d 

2d 

Tug 


TnR. 

l8t.. 

4th.. 
4tb  . 

3d... 
3d... 


Tag. 
1st.. 


3d. 


Intrepid 


Ircqaia.... 


Torpedo-ram. 


3d. 
3d. 


Jun ;  Iron-clad. 

Jimi»ta :  3d 

Keimrse 3d 


I^cUwinna •  2d  .. 

lAocMter 2d  .. 

l«Tdeii Tog 

Marion 3d  .. 

^flower Tug 


Miaatonomoh i  Iron- clad 

»i«hipm I  4th 

KbiDeaota I  liit 

Mokittt 3d 


Honadnock.. 

^•iiocacy  ... 

VoooQgahela 

JJwtank.... 
■ontawj 


Iron-clad 

3d 

2d 


'  Iron-clad 
Tog 


Kibnt 

K»nloeket!!!... 

5«w  Hampshire 
SfcwTark 


Iron-clad 
Iron-clad 


Kin 


Isi. 
lat. 


Tug 


J[|p««.. 
Omaha  . 

Oivard. 


3/1  . 
2d  . 

4th 


Engines, 

boilers,  and 

machinery. 


126,849  76 


Stores  and 
outfits. 


889  26 
19, 873  75 


19, 581  98 

34, 785  38 

99  09 

41  48 

2,658  08 

4.942  68 
713  05 
597  60 

2,000  00 

260  25 

74  97 

3, 740  93 

1,496  16 
530  10 

24,561  54 


5.991  90 


4, 031  66 

35  21 
3.693  84 


626  18 

26  18 

3, 756  42 


595 

649 

254 

70,100 

4,218 

13,808 

272 

1,477 

82,147 

36.209 

34,720 

4,761 

608 
10. 052 

209 
5,063 

401 
81,458 


62 
01 
35 
57 
19 

08 
53 
75 
30 

79 

31 

74 

45 

54  I 
68 

73  ; 
58 


20,582  50 


414 
26,820 


40  1 
18  ' 


$3,073  59 

707  07 
2,806  40 
5,291  78 


666  53 


1, 034  41 

371  90 

1. 405  03 

72  23 

1, 346  10 

602  87 


1, 181  10 
1, 953  73 


2,  111  45 
5,  529  73 

2,071  87 


14  86 
113  60 


1,001  54 
5,756  71 


2. 452  64 
2,384  08 


3,389  92  i 
17  12  ' 
1,066  82 


1,863  54 


108  80 


910  80 


795  34 


61  15 


Total. 


Hemarka. 


$29,923  35 

707  07 

3, 695  66 

25,165  53 


20, 248  51 

84, 785  88 

1,133  50 

41  48 

3,  029  98 

6, 347  71 
785  28 
1, 943  70 
2, 602  87 
260  25 
1, 256  07 
5,694  66 

1,496  i«; 
2,641  55 

30,091  27 


8,063  77 


4, 031  66 

50  07 
3,707  44 


626  18 
1,027  72 
9,513  13 


3,048  26 

3, 033  09 

254  35 

70, 100  57 

4, 218  19 

17, 198  00 

289  65 

2.544  57 

82, 147  30 

36,209  79 

86,583  85 

4,761  74 

698  45 
10, 952  94 

209  54 
5,063  68 

510  53 
81,458  58 

21,403  30 


1,209  74 
26,820  18 

61  15 


17ew  boilers  nearly  com* 
pleted. 

Preserving  machinery. 

In  service. 

Stores    tor   three    years' 
cruise ;  new  boilers  com- 
pleted;  in  service. 

I<ew  boilers  being  built; 

in  service. 
Contract  for  machinery. 

In  service. 

Preserving  machinery. 

In  service:     general    re- 
pairs made. 
Do. 

Slight  repairs  made. 

In  service. 

Steam-launch  and  stores. 

In  sei^lce. 
Do. 

In   service;    general   re* 
pairs  mude. 
Do. 

Receiving-ship,  Norfolk, 
Va. 

In  service  ;  extensive  re- 
pairs to  engines  and 
boilers ;  stores  for  three 
years. 

In  service;  new  steam- 
launch  ;  slight  repairs 
made. 

Alterations  and  repairs 
being  made. 

In  service. 

In  service;  repairs  to 
steam-launch  and  heat- 
ers. 

Preserving  machinery. 

In  service. 

In  service;  general  repairs 
made;  stores  for  fiill 
cruise. 

In  service. 

In  service. 

In  service. 

New  boilers  completed. 

General  repairs  being 
made. 

General  repairs  made. 

In  service. 

Gunnery  training-ship. 

New  enicines  and  boilers 
being  built. 

Preparing  machinery  for 
launching  (contract). 

In  service;  new  boilers 
being  built. 

Preparing  as  a  store-ship 
at  Callao,  Peru. 

Preserving  machinery. 

In  service ;  new  boUers 
being  built. 

Preserving  machinery. 

In  service;  extensive  re- 
pairs made. 

In  service. 

New  boilers  nearly  com- 
pleted. 

In  service;  extensive  re- 
pairs and  changea  com- 
pleted. 

In  service. 

New  boilers  nearly  com- 
pleted. 

Store-ship  at  Callao,  Peru. 
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Name  of  Teasel. 


Rate. 


Oftflipee. 


Oanalaaka 
Palos 


Passaic ... 
Pawnee... 
Ponsaoola 
PUgrim . . . 

Pinta 

Powhatan 


Puritan Iron-clad 

Quinnebaug 3d 


3d 


Schooner 
4th 


Iron-clad 

3d 

2d 

Tag 

Tug 

2d.. 


Kanger  ... 
Bescoe  ... 
Kicbmond 


3d... 
Tug. 
2d... 


Rocket I  Tug. 


Saratoga — 
Shawmut ... 
Shenandoah 


Snowdrop 
Speodwoll 


3d. 

3d. 
2d. 


Standish. 
Swatara  . 


Tallapoosa. 
Tennessee . 


Terror. . 
Trenton 


Tug. 
Tug. 


Tug... 
3d....'. 


Ith. 
Ist. 


Iron-clad . 
2d 


Triana... 
Vandalia 

Vermont 

Wabash . 


Waf'husett 
Worcester . 
Wyandotte 


Wyoming. 
Yantic... 


Total 


Tug. 
2d... 


2d., 
1st. 


3d. 
2d. 
2d. 

3d. 
3d. 


Engines, 
boilers,  and 
machinery. 


Stores  and 
outfits. 


9151, 951  75 


613  37 
6,271  55 

87  38 

52  83 

318  17 

67  41 

3,864  63 

16,226  56 

324, 540  73 
29, 937  46 


2, 407  36 

40  36 

1, 509  74 

7, 732  76 

42  63 

130  80 

15, 926  10 

% 

549  77 
2, 820  99 

4  60 
0, 300  37 

4, 047  71 
4,  630  46 

52, 178  10 
11,  593  84 


1, 540  60 
7,568  80 

643  99 

97  81 

398  63 
88  58 
74  29 

571  20 
10, 959  32 


1, 226, 426  49 


$7,587  13 


226  74 
838  81 


1,409  28 

153  53 

1, 636  57 

5, 346  31 


"4,"  783*  18 
856  19 

1,831  99 
705  91 

9, 433  03 


54  74 
1,  444  45 


4,071  71 

4, 139  52 
5. 752  23 


11, 9-^  98 

243  61  I 
857  43 

83  62 

893  21 

459  72 


327  61 


1,000  70 


TotaL  ' 


$159, 638  88 


840  11 
7, 110  96 

97  38 

52  83 

1,727  45 

220  94 

5,501  20 

21, 572  87 

824,540  73 
34, 720  64 


3, 263  55 

40  36 

3,341  73 

8,438  67 

42  63 

130  80 

25,359  13 


604  51 
4,265  44 

4  60 
13, 372  08 

8, 187  23 
10, 382  69 

52, 178  10 
23, 519  82 


1, 784  21 
8,426  23 

727  61 

991  02 

858  35 

88  58 

401  90 

571  20 
11,960  02 


Remark 


In   service ;   n 

completed  ai 

ma<le ;  stores 

cruise. 
In  service. 
In  service ;  gem 

made. 
Preserving  ma( 
Repairs  to  steal 
In  service. 
In  service. 
In  service ;  rep 
In  service ,-  rep 

glues  snd  bo 
Conti-act  for  m 
In  service;  ex 

palm     to     T 

stores  for  fnl 
In  service;  re] 
In  service. 
In   service ;   n 

new  tubes. 
In   service;  n 

beiug  built. 
In  service. 
Preserving  ma 
luHervice;  re|: 

gines  and  boi! 

Ibr  three  yea: 
Removing  mac 
In  service;  gen 

niailo. 
In  service. 
In  service;  gen 

to  machinerj 
General  repain 
In    seivice ;    ( 

pairs. 
Contract  for  mi 
In  service;  gene 

stores  for  tl 

cruise. 
In  service;  rej 
In   service :    n 

being  built. 
Receiviug-ship 

York  yard. 
Receiving-ship 

yard. 
In  service. 
Preserving  ma 
Receiving-ship 

ington  yard. 
Repairs  to  boil 
In  service;  es 

pairs  to  macl 


116, 164  76 


1. 842, 561  25 


Expenditures  at  navy-yards  and  stations  not  included  in  the  amount  erpended 

vetisels. 


Kavy-yards. 


Portsmouth,  K.  H  . . 

Boston.  Mass 

Brooklyn,  N.Y 

Leagim  Island,  Pa . . 
Washington,  D.  C  .. 

Norfolk  Va 

Pensac«>la,  Fla 

Mare  Island,  Cal ... 
"New  London,  Conn 

Key  West,  Fla 

Foreign  stations — 


Total. 


Yard  expenses.  Miscellaneous. 


$26,462  48 

17, 840  75 

58,857  37 

15.747  60 

24,030  56 

81,904  69 

4. 453  75 

57, 342  67 

972  48 

1, 784  11 


289, 896  47 


$1,705  12 


49,022  88 

1, 469  22 

31,335  18 

655  06 

727  56 

2,484  71 


561  59 
3, 131  16 

91, 082  48 
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NAVY-YARDS. 

In  relation  to  the  condition  of  the  departments  under  cognizance  of 
this  Bureau  at  the  several  navy-yards  it  is  scarcely  necessary  to  do  more 
than  to  call  attention  to  the  very  thorough  and  complete  report  of  the 
Commission  on  Navy- Yards,  dated  December  1, 1883,  and  printed  in  Sen- 
ate Ex.  Doc.  No.  55,  Forty-eighth  Congress,  first  session. 

The  Bureau  would,  however,  emphasize  their  recommendation  for  a  new 
boiler-shop  at  the  New  York  navy-yard,  as  the  building  now  used  for 
the  purpose  is  not  large  enough  to  accommodate  the  work,  and  it  is  so 
coDstmcted  that  the  machine  tools  necessary  to  the  expeditious  and 
eeoDomical  construction  of  steam  boilers  cannot  be  erected  there. 

In  this  connection  it  is  proper  to  state  that  the  floating  derrick,  one 
of  the  most  useful  and  necessary  appendages  of  the  New  York  navy- 
yard,  is  in  need  of  extensive  repairs.  Being  constructed  of  wood  and 
very  old,  it  is  not  thought  advisable  to  make  any  considerable  outlay 
apon  the  hull,  but  it  is  proposed  to  rebuild  the  same  of  iron  a^  soon  as 
practicable,  for  which  plans  and  estimates  are  now  being  prepared. 

The  Bureau  takes  pleasure  in  calling  attention  to  the  gratifying  re- 
snlta  from  its  efforts,  referred  to  in  the  report  of  my  predecessor,  to 
carry  into  practical  effect  the  suggestions  of  the  Navy- Yard  Commission, 
approved  and  ordered  by  you,  for  a  reduction  of  the  expenditures  at  the 
pavy-yards  for  their  maintenance  and  organization  which  do  not  enter 
into  the  accounts  of  expenditure  upon  naval  vessels.  For  previous 
years  the  cost  of  this  maintenance  and  organization  under  this  Bureau 
was  about  38  per  cent,  of  the  total  expenditures  of  the  Bureau  for  a 
fiscal  year,  but  during  the  past  fiscal  year  this  was  reduced  to  about  22 
percent.  This  is  probably  as  low  a  percentage  as  can  be  maintained, 
having  due  regard  to  the  efficient  superintendence  of  the  work  done 
upon  steam  machinery  of  naval  vessels  at  navy -yards,  the  purchase  and 
preservation  of  tools  and  appliances  for  such  work,  and  the  adequacy 
of  the  clerical  force. 

The  Bureau  will  continue  to  carry  out  this  policy,  and  will  make  fur- 
ther reductions  wherever  it  can  be  shown  to  be  for  the  best  interests  of 
the  Government. 

PMSENT  CONDITION  OF  MACHINERY  OF  NAVAL  VESSELS,  WITH  THE 

WORK  REQUIRED  ON  EACH. 

The  following  will  show  the  present  condition  and  the  work  required 
to  be  done  to  the  machinery  of  naval  vessels  to  fit  them  for  efficient  sea- 
service,  according  to  latest  reports,  with  an  approximate  estimate  of  the 
cost  of  the  same : 

Adams  (3d  rate). — At  Mare  Island  navy-yard,  undergoing  general 
overhauling  and  repair  of  engines,  with  new  crank-shaft  and  new  boil- 
^  to  be  completed  and  put  in.    ($35,000.) 

Alliance  (3d  rate). — In  service.    In  fair  condition,  but  will  shortly 
have  to  be  generally  overhauled  and  repaired,  with  new  boilers  com- 
pleted and  put  in.    These  boilers  are  in  progress  of  construction  at  the 
Korfolk  navy.yard  (material  all  on  hand).     ($60,000.) 
Alert  (3d  rate). — In  service.    In  good  condition. 
Ajax  Jiron-clad). — In  good  state  of  preservation.    Would  have  to  be 
repaired  with  new  boilers  for  sea-service.     ($40,000.) 
Alarm  (torpedo  ram). — In  fair  condition. 

Brooklyn  (2d  rate). — General  overhauling  and  repair,  &c.    ($10,000.) 
Catalpa  (tug). — In  service.    Ordinary  repairs.    ($2,()00.) 
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Caiuyiiicus  (iron-clad). — Id  good  state  of  preservation.  Would  I^ 
to  be  repaired,  with  new  boilers,  for  sea-service.    ($40,000.) 

Oamanche  (iron-clad). — Well  preserved.  Could  be  made  ready  for  se. 
service  at  small  cost.    ($2,000.) 

Catskill  (iron  clad). — ^Well  preserved.  Could  be  made  ready  forse^ 
service  at  small  cost.    ($2,000.) 

Cohas8et\t\xg). — In  service.    In  good  condition. 

Despatch  (4th  rat>e). — In  service.    In  good  condition. 

Enterprise  (3d  rate). — In  service.    In  good  condition. 

Essex  (3d  rate). — Will  shortly  require  general  overhauling  and  repai 
of  engines;  new  boilers  (material  on  hand)  completed  and  put  ii 
($55,000), 

Fortune  (tug). — Repairs,  with  new  boilers,  to  be  completeil  at  theN(^J 
folk  navy  yard.     ($3,000.) 

Franklin  (Ist  rate). — Requires  new  boilers  (now  on  hand)  to  be  pa 
in,  and  machinery  thoroughly  overhauled  and  repaired,  to  fit  for  sea^ 
service.     ($30,000.) 

Galena  (3d  rate).  In  service.  In  fair  condition.  Will  soon  requir 
new  boilers     f  $65,000.) 

Hartford  (2a  rate). — In  service.     In  good  condition. 

Iroquois  (3d  rate). — In  service.    In  fair  condition. 

Intrepid  (tori)edoram). — Undergoing  alterations  at  New  York  navj 
yard  to  fit  her  lor  a  gunboat.     ($14,000.) 

Jason  (iron-clad). — Well  preserved.    To  prepare  for  service.    ($2,003 

Juniata  (3d  rate). — In  service.    In  good  condition. 

Kearsarge  (3d  rate). — In  service.    In  fair  condition. 

Lackawanna  (2d  rate). — In  service.  In  very  poor  condition.  Will  soa 
need  to  be  repaired,  with  new  boilers.     ($75,000.) 

Lancaster  (2d  rate). — In  service.    In  fair  condition. 

Lehigh  (ironclad). — In  fair  state  of  preservation.  To  make  ready  f3i 
service.     ($3,000.) 

Leyden  (tug). — In  service.  Usual  repairs  incident  to  continuous  ser' 
ice.    ($2,000.) 

Marion  (3d  rate). — Has  had  thorough  overhauling  and  repair,  wit 
new  boilers,  nearly  completed,  'at  Portsmouth  (N.  H.)  navy-yard;  wi 
then  be  eflficient  for  sea-service  for  several  years. 

Mahopac  (iron-clad). — In  good  state  of  preservation.  To  fit  for  ser" 
ice.    ($3,000.) 

Manhattan  (iron  clad). — In  fair  state  of  preservation.  To  fit  for  ser^" 
ice.     ($4,000.) 

Mayflmcer  (tug). — In  service. 

Michigan  (4th  rate). — In  service.  Should  have  thorough  overhauliii 
and  repair,  with  new  boilers.     ($25,000.) 

Minnesota  (1st  rate). — Requires  extensive  repairs  and  new  boiler 
To  fit  for  ^ea  service.     ($75,000.) 

Mohican  (3d  rate). — AYork  on  new  compound  machinery  nearly  coc 
pleted  at  Mare  Island  navy-yard.     ($5,000.) 

Monocacy  (3d  rate). — In  service.    Engines  in  good  condition.    Boilc' 
to  be  replaced  by  partially  completed  boilers  sent  from  Mare  Islai 
navy-yard  to  the  Asiatic  Station,  to  be  put  in  at  Shanghai.    ($20,OOC 

Montauk  (ironclad). — In  good  condition.  Ready  for  service.  Stor« 
and  outfit.    ($2,000.) 

Monterey  (tug).— In  service.  Repairs  incident  to  continuous  service 
($2,000.) 

Nahant  (iron-clad). — Well  preserved.  Ready  for  service.  Stores  ac: 
outfit.     ($2,000.) 
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Kantucket  (iron-clad). — In  good  condition.  Ready  for  service.  Stores 
wd  ontfit.    ($2,000.) 

A>»r  York  (Ist  rate). — Requires  new  machinery  and  new  boilers  (now 
on  band),  to  be  erected  on  board  the  vessel  at  the  New  York  navy -yard. 
($60,000.) 

Nipnc  (3d  rate). — In  service.    In  good  condition. 

Nina  (tug). — In  service.    In  good  condition. 

Omaha  (2d  rate). — ^Thorough  overhauling  and  repairs,  with  new  boil- 
ers Jast  completed  at  the  Portsmouth  (N.  H.)  navy-yard. 

Ompee  (3d  rate). — In  service.    In  good  condition. 

Palo9  (4th  rate). — In  service.    In  fair  condition. 

Passaic  (iron-clad). — In  good  condition. 

Pensacola  (2d  rate). — Undergoing  thorough  overhauling  and  repair  at 
the  Norfolk  navy-yard.    ($30,000.) 

Pilgrim  (tug). — In  service.  Repairs  incident  to  continuous  service. 
(11,000). 

Pinta  (tug). — In  service.    In  good  condition. 

Powhatan  (2d  rate). — In  service.  Boilers  in  bad  condition.  Requires 
thoronjrb  overhauling  and  repairs,  with  new  boilers  (material  on  hand). 
($60,000.) 

Qtiinnehatig  (3d  rate). — In  service.  Boilers  in  poor  condition.  Will 
ahortlv  require  to  be  thoroughly  overhauled  and  repaired,  with  new 
boilers.    ($75,000.) 

Kanger  (3d  rate). — In  service.    In  fair  condition. 

i?e«ctte  (tug).— Small  repairs  required.     ($500.) 

Richmond  (2d  rate). — In  service.  Requires  general  overhauling  and 
repairs,  with  new  boilers.    ($45,000.) 

Roclcei  (tug). — In  service.    In  good  condition. 

Saugvs  (iron-clad). — Requires  new  boilers  and  machinery  repaired  to 
fit  for  service.     ($40,000.) 

Shenandoah  (2d  rate). — In  service.    In  good  condition. 

^eedwell  (tug). — In  service.  In  good  condition.  Repairs  incident  to 
continuous  service.    ($2,000.) 

Standish  (tug). — In  service.    In  good  condition. 

Swatara  (3d  rate). — In  service.  Will  soon  have  to  be  generally  over- 
hauled and  repaired,  with  new  boilers.  Boilers  being  constructed. 
(140,000.) 

TalUipoosa  (4th  rate). — Will  require  to  have  engines,  &c.,  overhauled 
«nd  put  in  order.    ($5,000.) 

Tennessee  (1st  rate). — In  service,  but  undergoing  repair  at  the  New 
York  navy-yard.  Should  soon  have  thorough  overhauling  and  repairs, 
^ith  new  boilers.     ($85,000.) 

Trenton  (2d  rate). — In  service.    In  good  condition. 

Triana  (tug). — Requires  thorough  repair  and  new  boilers.    ($15,000.) 

^"ondaita  (2d  rate). — Being  thoroughly  overhauled  and  repaired,  with 
new  boilers  put  in,  at  the  Portsmouth  (N.  H.)  navyyard.     ($30,000.) 

^y^achusett  (3d  rate). — In  sei  vice.  Requires  thorough  overhauling  and 
rej^irs,  with  new  boilers.     ($75,000.) 

yahash  (1st  rate). — Requires  to  be  thoroughly  overhauled  and  re- 
P^^^^d,  with  new  boilers  (now  on  hand),  ($30,000),  to  fit  for  sea  service. 

^yandotie  (iron-clad). — Ready  for  service. 

^antic  (3d  rate). — In  service.    In  good  condition. 

DOUBLE-TUURETED  MONITOK8. 

^^antonomoh  (3d  rate). — In  good  condition. 

impAifrtte,  Furitan^  Terror  (3d  rates). — Work  progressing  satisfac- 
^%  under  contracts  for  completion  of  the  machinery,  &c. 
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Monadnock  (3d  rate). — Boilers  completed  at  Mare  Island  navy -yard. 
To  build  engines  and  fit  for  sea-service.    ($210,000.) 

U.  S.  S.  NEW  YOBK. 

I  beg  to  call  particular  attention  to  the  U.  8.  S.  New  York,  now  upon 
the  stocks,  partially  completed,  at  the  New  York  navy-yard.     While  it 
would  probably  not  have  been  judicious  to  begin  the  construction  of  soch 
a  vessel  in  the  present  progress  of  improvement  in  naval  architectare, 
yet  it  is  certainly  a  wise  and  economical  measure  to  complete  what 
would  be  really  a  desirable  vessel  for  our  Navy  in  its  present  conditioD, 
in  value  far  beyond  the  comparatively  small  amount  now  neceaaary  to 
finish  her.    The  engines,  boilers,  &c.,  are  now  on  hand,  and  only  re> 
quire  to  be  erected  and  connected  on  board.    If  they  are  not  used  in  ber^ 
they  will  probably  have  to  be  sacrificed,  as  they  are  not  adapted  fo^ 
use  in  any  vessel  which  the  Department  possesses  or  would  now  bailA. 

PEBSONNEL  OP  THE  ENOINEEB  COBPS. 

I  desire  particularly  to  call  attention  to  the  inadequate  numbers  of 
passed  assistant  and  assistant  engineers,  as  provided  by  law,  viz,  60  of 
the  former  and  40  of  the  latter. 

The  difficulties  arising  from  this  source  become  steadily  more  embar- 
rassing; and  as  vessels  of  large  power  are  being  built,  with  thepnNS- 
pect  of  others  to  be  constructed  in  the  near  future,  these  officers,  wt»« 
have  already  had  their  fair  percentage  of  sea  duty,  must  be  ordered  t^ 
sea  at  shorter  intervals  than  the  customs  of  the  service  exact  for  officeir« 
of  equal  age  in  other  branches. 

In  September  of  this  year,  there  were  166  officers  of  these  grades,  o* 
whom  85  were  attached  to  vessels  in  commission.  There  were  33  o^ 
shore  duty,  and  19  at  the  Naval  Academy  and  teaching  mechanical  ei^ ' 
gineering  at  colleges,  apparently  leaving  29  for  reliefs,  &c.  Butofthi^ 
latter  number,  4  were  sick,  4  more  on  sick  leave,  and  6  on  leave  of  atF- 
sence,  really  leaving  only  15  awaiting  orders  and  available  for  allcoc** 
tingencies.  For  the  number  of  vessels  in  commission  at  the  preseim* 
time,  the  efficient  officering  of  the  engine  department  requires  at  lea^'' 
80  passed  assistant  and  assistant  engineers.  To  keep  this  number  aflo^  '^ 
without  an  undue  i)ercentage  of  sea  service  will  require  an  increase  i 
the  number  allowed  by  law  to  at  least  160,  which  I  earnestly  but  reaped 
fully  recommend. 

Another  reason  for  this  recommendation  is,  that  the  present  syste 
of  education  at  the  Naval  Academy  (according  to  which  all  the  cadeC^  ^ 
are  taught  the  same  branches,  irrespective  of  the  duties  to  which  theft  ^ 
corps  selections  will  call  them)  can  never  make  them  efficient  specia-^ 
ists ;  and,  in  the  inevitable  absence  of  specially  trained  assistant  eng"^ 
neers,  the  number  of  this  grade  should  be  increased,  so  that  the  jnnior^ 
with  general  nautical  knowledge,  may  be  sent  to  sea  in  company  wit- 
older  men  of  their  grade,  whose  experience  and  education  hettet 
them  for  their  duties,  and  from  whom  the  juniors  may  learn  more 
their  particular  profession. 

PASSED   ASSISTANT  ENOHiEEBS. 

Eloquent  reference  has  frequently  been  made  by  my  predecesso 
and  by  several  honorable  Secretaries  of  the  Navy  to  the  peculiar  ha 
ships  under  which  the  passed  assistant  engineers  labor  in  conseqnen 
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of  their  delayed  promotion.  The  justice  of  their  request  to  Congress  for 
a  slight  qninqnennial  increase  of  pay  as  a  partial  compensation  becomes 
every  year  more  apparent,  and  I  most  earnestly  recommend  their  claim. 

ESTIMATES  OF  APPROPRIATIONS. 

I  have  the  honor  to  submit  herewith  the  annual  estimate  of  this  Bu- 
reau for  the  fiscal  year  ending  June  30,  1886. 

The  small  sum  for  printing  which  I  have  added  to  the  ordinary  esti- 
mates is  for  the  purpose  of  continuing  the  publication  of  such  reports 
made  by  experimental  boards  appointed  by  the  Bureau  as  contain  in- 
formation of  interest  to  the  engineering  profession. 

This  experimental  work  is  ordinarily  done  without  expense  to  the 
Government,  at  the  cost  of  the  persons  desiring  devices  or  methods 
tested.  It  is  conducted  on  a  scale  sufficiently  large  to  give  results 
directly  applicable  in  practice.  The  data  is  original  and  often  valuable 
in  illustrating  some  mooted  point  in  engineering.  The  publication  of 
it  bas  been  very  acceptable  to  the  profession,  and  the  several  issues 
have  been  sought  for  with  such  eagerness  that  the  num1>ers  of  most  of 
them  are  exhausted. 

I  venture  to  hope,  in  the  interests  of  the  profession,  which  this  Bu- 
reau iu  some  measure  represents,  that  this  moderate  request  may  be 
granted. 

Very  respectfully, 

•      CHAS.  H.  LORING, 

Chief  of  Bureau. 
Hon.  William  B.  Chandler, 

Secretary  of  the  Navy, 


^itmaUs  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886, 
by  the  Bureau  of  Steam  Engineering^  Navy  Department, 


Detailed  objects  of  expenditure,  and  explanations. 


SALARIES. 


Chi 


J*f  clerk,  July  7,  18M 


iDcreane  the  salary  to  make  it  equal  to  the  pay  of  the  chief  clerks  of 
£tse  other  offices  o^  the  Executive  Departments,  viz,  $2,250  (submit- 
Cjjl  ^«d) 

^A^'Jf  drauKhtsrosn,  July  7,  1884  

0^'^tatit  dranebtsman.  July  7.  1884 

Oti^.  ^Mittsnt  drau j^htnman  (sabmitted) 

Oi^^  vsaistaDt  draujihttiman  (submitted) 

•;W  clerk  of  clasH  two.  Jnly7,1884   

^^  promote  to  class  three,  as  the  duties  performed  are  as  important  as 
'^ose  to  which  clerks  of  class  three  are  appointed  in  the  other  Bureaus 

Or^      ^nd  Executive  Departments  (submitted)    

•jP   clerk  of  class  one,  July  7, 1884 

^^  promote  to  class  two,' as  the  duties  performed  by  this  clerk  are  as  im- 
iMrtant  as  those  to  which  clerks  of  class  three  are  appointed  in  the 

O^^^^ther  Bnreaus  and  Executive  Departments  (submitted) 

0»fc^  clerk  of  class  one,  July  7, 1884 

O^^  clerk^July  7,1884 

T--^^^  •asistant  messenger,  July  7,1884 

^^a  laborers,  July  7, 1884 


4a    t    —  ;»„ 
flgt© 

®  2  S'  S   . 

■M'T  g. «  K 
so  B  c*s  a 


$1,800  00 


450  00 
2,250  00 
1, 400  00 
1, 200  00 
1, 000  00 
1,  40O  00 


200  00 
1,200  00 


200  00 
1,200  00 
1,  000  00 

720  00 
1,320  00 


"C  *-  w.  o 

CB        w 


to 


2^  O'^Qfi 
P  w  «  COO 

*l  e  u  or>i 


16,340  QQ 


$1,800  00 


2,250  00 
1,400  00 

1. 400  00 

1,200  00 

1,200  00 

1,000  00 

720  00 

1,320  00 

^  12,  ^W  Wi 
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Detailed  objects  of  expenditure,  ftud  explnnations. 


COXTIKOKXT. 

For  stattonerj  and  miBcellaneons  items,  July  7, 1884 

rRTNTIKG. 

For  printiDg  reports  on  valuable  experimonts  made  by  boards  of  United 
States  uaval  engineer  officers  (8ubmitt«d) 


CIVIL  R8TABL18HMBNT. 

Portsmonth,  N.  H.,  navy -yard  : 

Oneclerk  to  cbief  engineer $1,400  00 

One  store  clerk 1,300  00 

Boatou,  Mass.,  navy-yard:  

.  One  cli*rk  to  chief  en^^neer 1, 400  00 

Brooklyn.  N.  Y.,  navv-yard: 


One  clerk  to  chief  engineer 1, 400  00 

One  store  cltrk 1,300  00 

Lea«:ue  Ijiland.  Pii.,  navy-yard 


One  clerk  to  chief  eu;:ineer  1, 400  00 

Washinjitou.  1).  C,  navy-yard 


One  clerk  to  chief  engineer 1, 400  00 

One  store  cleik 1,300  00 

Norfolk.  Va.,  navy -yard  : 


One  clerk  to  chief  engineer 1,400  00 

One  store  clerk .•. 1.300  00 

Pensatoln,  Fla.,  navy-yard 


Onewdter 1,017  25 

Hare  Island.  Cal.,  navy-yard: 


One  clerk  to  cbief  engineer 1,400  00 

One  adore  clerk 1,300  00 


8TBAM  MACBIKBBY. 

Repairs,  completion,  and  preservation  of  machinery  and  boilers,  includ- 
ing steam  steerers,  steam  capstans,  steam  windlasses.  &c.,  in  vessels 
on  the  stocks,  in  ordinary,  &.C.;  purchase  and  preservation  of  all  mate- 
rials and  stores ;  purchase,  titting,  and  repairs  of  machinery  and  tools 
in  the  navy-yards  and  stations ;  wear,  tear,  and  repair  of  machinery^ 
and  boilers  uf  naval  vessels ;  incidental  expenses  for  naval  vessels,  yards, 
and  Bureau,  such  as  foreign  postages,  telegrams,  adveitising,  freights, 
&c.,Jnly  7,  1881 


COSTIJIGENT. 

Drawing  materials,  instruments,  &c.,  forthe  dranghting-rooms,  July  7, 1884. 

IKCREABB  OF  TIIR  KAVY. 

For  steam  machinery,  boilers,  and  all  the  necessary  fittings  for — 

One  cruiser  of  4,500  tons  (submitted) 

One  crusier  of  3. 100  t^ms  (submitted)     

One  dispatch  vcs.sel  of  1,  500  tons  (submitted)  

Two  hcavily-arraed  gunboats  of  1,500  tons  each,  $165, 000  each  (sub- 
mitted)  

One  lightgunboatot75i)  tcnis  (submitted) 

One  ^unWoat  of  900  tons  (sabmictcd) 

One  steel  ram  (submitted) 

One  CI  uiNing  torpedo-boat  (submitted) 

Two  hurbor'tor|>edo-boats,  $l'J,000  each  (submitted) 

One  armored  vessel  of  8, 500  tons  


Steam  machinery  for  two  auxiliary  steam  barks  for  the  Training  Squad- 
ron (submitted) 

For  completion  of  (partly  complet«*d)  new  machinery,  boilers,  &c.,  for  U. 
S.  S.  New  York,  at  New  York  navy  yard  (submitted) 


For  completion  and  erection  of  engines,  Sec. ;  connect  with  boilers  and 
make  readv  for  sea  service  on  IT.  S.  S.  Monadnock,  at  San  Francisco,  Cal. 
(subntitted) 


S2o2 

EM     (-     ^     V 

C  «  M 


$1,500  00 


Sol 

c  5  a  ^5 


1,000  00 


2,700  00 
1.400  00 

2.700  00 
1,  400  00 

2, 700  00 

2,700  00 
1,017  25 

2,700  00 


17, 317  23 


1,  000, 000  00 


1,000  00 


350,000 
260, 000 
175, 000 

330. 000 
77, 000 
OO.OOO 

500.  OCf 
15,000 
24,000 

700,  000 


00 
00 
00 

00 
00 
00 
00 
00 
00 
00 


I 


I 


m 


$5,000  00 


500,000  00 


500  e$ 


2,  521. 000  00 

20, 000  00 

65,  000  00 

206, 000  00 

*  Appropriated  under  "  Secretary's  office.' 


t  Act  approved  July  7,  1884. 


Ho.  9.— BUEEAU  OF  PBOVISIONS  AHD  GLOTHIHG. 


Navy  Department, 
Bureau  of  Provisions  and  Clothing, 

Washington^  D.  C,  November  10,  1884. 

Sib  :  I  have  the  honor  to  submit  a  report  of  the  operations  of  this 
Bareaa  for  the  fiscal  year  ended  June  30, 1884. 

STATEMENT  OF   APPROPRIATION  PROVISIONS   FOR  1883-'84. 

Amount  appropriated  for  the  year f  1 ,  100, 000  00 

Amoant  transferred  from  the  appropriation  provisions  tn 

general  acconnt  of  advances  on  account  of  expenditureN 
J  pay  officers  abroad  during  the  year %'^^^  456  06 

AiDoiiut  expended  bv  the  Bureau,  as  per  requisition 319,267  40 

1,099,723  46 

Balance  of  appropriation  on  hand  at  this  date 276  54 

General  account  of  provisions  received  and  exx>ended  for  1883-^84 : 

Amount  appropriated 1,100,000  00 

Amount  received  for  provisions  issued  to  officers'  messes 5, 068  8:i 

1.105,068  83 

Amount  expended  by  pay  officers  abroad : 

For  commuted  rations  to  officers $88, 218  00 

For  commuted  rations  to  crews 380, 130  90 

For  commuted  rations  to  marines :^,  :W9  20 

For  provisiouR  purchased  (including  water) 309, 895  67 

Freight  on  provisions,  labor,  and  expenses  of  store- 
houses   9,030  71 

Total  amount  expended  by  pay  officers  abroad 825, 664  48 

Imoant  expended  by  Bureau : 

For  commuted  rations  to  officers 26, 342  70 

For  commuted  rations  to  crews 4, 179  00 

For  provisions  purchased  (inchiding  water) 213. 875  71 

Freight  on  piovifciions,  labor,  and  expenses  of  store- 
houses   74,869  99 

Total  amount  expended  by  Bureau 319, 267  40 

Amount  of  commuted  rations  stopped  on  account  of  sick  in 

hospital  and  credited  to  the  hospital  fund 13, 421  10 

^ount  due  on  contract 6,510  00 

19,931  10 

^otal  amount  expended  under  provisions 1. 164,  P62  98 

*otal  amount  appropriated  and  received 1, 105, 068  83 

*^Gciency  for  18S3-^84,  overpayment  from  general  account  of  iidvancus.  59, 794  15 

^^^  expense  on  itrovision  account,  including  balances  expended  and 
^^     estimated  losses: 
^or  commutation  of  rations : 

To  officers,  paid  by  pay  officers  abroad $8S,  218  00 

To  officers,  paid  by  Bureau 26,342  70 

Total  for  381,869  rations,  at  30  cents 114,560  70 
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Total  expense  on  provision  accoaut,  &.c. — Continaed. 

To  enlisted  men,  paid  by  pay  otfioers  abroad  $380, 1:10  90 

To  enlisted  men,  paid  by  Bureau 4,179  00 

To  marines,  paid  by  pay  officers  abroad 38, 389  20 

To  crews  and  marines,  total  for  1,408,997  rations,  at  30  cents %4SSt 

Amount  credited  to  hospital  fund  on  account  of  sick  in  hospitals, 
44,737  rations,  at  30  cents 13 

Total  amount  paid  for  1,835,603  rations 550 

Cost  of  rations  in  kind  issued  to  enlisted  men  and  marines,  1,876,545 

rations,  at  30.9245  cents  each 580 

Loss  on  rations  issued,  5  per  ceut.  on  $580,312.33  (estimated) 29 

Amount  paid  for  water  purchased  for  cooking  and  drinking 13 

Amount  paid  for  freight,  labor,  and  expenses  of  inspections  and  store- 
houses   83 

Total  expense  on  provision  account 1,257 

CLOTHING  FUND. 

Balance  on  hand  July  1,  1883 344 

Amount  transferred  from  general  account  of  advances  to  the  clothing 
fund,  on  account  of  issues  on  board  ships  during  the  fiscal  years 

1882-'8:j  andl883-'84 293 

Amount  received  from  sales  of  clothing 6 

Total  amount  received  under  clothing 643 

Amount  transferred  from  the  clothing  fund  to  general 
account  of  advances,  on  account  otpurchascs  oy  pay 
officers  during  the  fiscal  years  1882-'83  and  1883-'84....       $9,259  78 
Amount  expended  by  the  Bureau,  as  per  requisitions 171, 809  75 

Total  amount  expended 181 

Balance  on  hand  July  1,  1884 4i« 

Amount  transferred  up  to  this  date  from  the  clothing  fund 
to  general  account  of  advances,  on  account  of  purchases 
abroad  during  the  fiscal  year  18ft3-'84 $9,056  55 

Cost  of  clothing  issued  on  board  ships  during  the  fiscal 

yearl883-'84 246,406  07 

255 

Cost  of  clothing  purchased  by  pay  officers  abroad  and  paid 
for  from  general  account  of  advances  during  the  fiscal 
year  1883-^84 9,704  90 

Amount  transferred  up  to  this  date  from  general  account 
of  advances  to  the  clothing  fund,  on  account  of  issues  on 

board  ships  during  the  fiscal  year  1883-^84 230, 671  33 

240 

Balance  due  the  clothing  fund  at  this  dat.e  on  account  of  the  fiscal  year 

1883-'84 15 

SMALL-STORES  FUND. 

Amount  transferred  up  to  this  date  from  the  small-stores  fund  to  gen- 
eral account  of  advances  on  account  of  (lurchases  abroad  during  the 
year 5 

Cost  of  small  stores  issued  on  board  ships  during  the  year 7); 

8:" 

Cost  of  small  stores  purchased  by  pay  officers  abroad,  and 
paid  for  from  general  account  of  advances,  during  the 
year $6,708  03 

Amount  transferred,  up  to  this  date,  from  general  account 
of  advances  to  the  small-stores  fund,  on  account  of  issues 
on  board  ships  during  the  year 72, 400  05 

Balance  due  the  small -stores  fund,  at  this  date,  on  account  of  the  fiscal 
year  1883-^84 4 
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APPROPRIATION  CONTINGENT. 

Amoont  appropriated $40, 000  00 

Amount  transferred  from  the  appropriation  contingent  to 
zenenil  account  of  advances,  on  account  of  expenditures 
by  pay  officers  abroad  during  the  year 16.313  06 

Amoant  expended  by  Bureau,  as  per  requisitions 32, 914  32 

39.227  40 

Balanceou  hand  at  this  date 772  60 

CLOTHING. 

The  system  established  in  1879  for  the  manufacture  of  uniform  cloth- 
ing at  the  New  York  nav^'-yard  .has  been  much  improved  during  the 
past  year,  under  the  iqamediate  supervision  of  Paymaster  O.  H.  Bead, 
U.S/N.,  resulting  in  the  production  of  better  fitting  and  more  perfectly 
made  garments,  in  the  reduction  of  the  cost  of  uniforms  for  officers  and 
enlisted  men,  and  economy  in  Government  expenditures. 

Some  of  the  advantages  of  the  present  system  of  manufacture  are  the 
following : 

The  Government  makes  no  allowance  for  clothing,  yet  it  is  necessary 
for  the  Department  to  supply  uniform  clothing  and  material  of  regula- 
tion pattern  to  enlisted  men  or  officers  of  the  Navy,  as  they  may  be 
required. 

£ach  officer  and  man  being  at  liberty  to  procure  his  uniform  outfit 
in  such  manner  as  he  may  prefer,  it  is  lor  the  interest  of  each  to  pro- 
cure his  uniform  at  the  lowest  price  possible,  and,  as  there  is  no  com- 
PQlsion  to  purchase  from  the  Government,  the  inducements  to  draw 
clothing  from  the  Government  must  be  found  in  the  convenient  method 
^^  supply,  in  the  superior  quality  of  each  article  furnished,  and  its 

'noderate  cost.    Otherwise,  if  the  articles  are  not  of  superior  quality, 

^°d  the  other  inducements  do  not  exist,  the  clothing  will,  to  a  great 

^teut,  be  rejected,  deteriorate  from  age,  and  finally  be  condemned  and 

^'d  as  unfit  for  issue,  at  great  loss. 
Sqch  was  the  experi«^nce  of  the  Department  under  the  former  system 

^yetting  out  the  work  of  manufacturing  uniforms  to  jobbers. 
'^he  saving  to  the  Government  and  the  advantage  to  the  service 

'bolting  from  the  present  system  of  manufacture  warrant  the  Depart- 

^^nt  in  perfecting  and  extending  it. 

PROVISIONS. 

The  Board  appointed  to  consider  various  questions  concerning  the 
Navy  ration  and  the  facilities  for  cooking,  on  board  vessels  of  war  rec- 
oiD mended  certain  changes,  similar  to  those  which  this  Bureau  has 
already  made  for  the  vessels  composing  the  training  squadron.  The 
subject  having  been  referred  by  you  to  this  Bureau,  a  new  ration  table 
^te  been  prepared,  embracing  a  number  of  articles  of  food  admissible 
^Qder  the  law,  in  addition  to  those  at  present  in  use,  and  which  adds 
^^terially  to  the  variety  of  the  Navy  ration.  Most  of  these  additional 
articles  are  such  as  are  produced  in  this  country,  and  packed  for  pres- 
^i^ation  in  a  peculiar  manner. 

^he  importance  of  supplying  these  articles  for  sea  use  perfectly 
sound  and  of  good  quality  cannot  be  overestimated,  for  upon  them 
'^i^ely  depend  the  health  and  comfort  of  the  enlisted  men  in  the  Navy. 

.  ^0  secure  the  freshest  and  best  quality  of  this  class  of  goods  it  is  de- 
^^ble  to  procure  them  from  skilled  and  responsible  packers,  under  a 
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guarantee  that  they  will  keep  for  a  stipulated  length  of  time.  Tbej 
embrace  such  articles  as  butter,  brawn,  canned  roast  beef,  mutton,  ham, 
bacon,  canned  vegetables,  and  salt  fish,  and  other  articles  of  like 
character. 

To  maintain  such  a  ration  as  is  now  proposed,  the  class  of  articles 
mentioned  above  should  be  packed  in  the  United  States  especially  for 
naval  use  and  supplied  to  our  foreign  squadrons  at  regular  intervals 
of  two  or  three  months,  and  not  to  be  procured  abroad,  as  provisions 
are  procured  in  bulk,  except  in  case  of  necessity  and  always  for  imme- 
diate consumption. 

The  deterioration  and  condemnation  of  provisions  unfit  for  issue  re«alt 
largely  from  the  purchase  of  inferior  articles  abroad,  and  the  system 
created  by  law  of  purchasing  yearly  supplies  under  contract.  The  sys- 
tem is  wasteful,  inconvenient,  and  expensive,  and  under  it  the  Govern- 
ment seldom  procures  these  sup])lies  direct  from  the  packers.  The 
advantage  of  procuring  supplies  direct  from  the  original  dealers,  oi 
their  agents,  is  demonstrated  by  the  favorable  experience  of  the 
British  navy.  In  that  service  the  director  of  naval  supplies  procure.*- 
at  his  .discretion,  under  his  responsibility  to  the  British  Admiralty, 
every  article  procurable  under  the  apiiropriation  for  supplies,  whicb 
amounts  to  £5,000,000  annually. 

The  law  requiring  the  purchase  of  provisions  from  the  lowest  bidde* 
after  advertisement  is  not  well  adapted  to  the  procurement  of  canned 
provisions.  Being  hermetically  sealed,  each  package  cannot  be  in- 
spected. The  honesty  and  responsibility  of  the  packer  are,  therefore-, 
the  best  guarantee  against  the  delivery  of  inferior  products.  All  pro- 
visions should  be  purchased,  not  periodically,  but  as  the  demands  oi 
the  service  require.  There  can  be  no  reasonable  doubt  that,  if  greatei 
latitude  in  the  methods  of  procuring  provisions  for  our  Navy  should 
be  conceded  to  the  Navy  Department,  under  the  most  rigid  guards 
against  frauds  whi(di  Congress  can  impose,  a  great  saving  to  the  Gov- 
ernment would  result,  and  better  and  fresher  food  be  provided  for  the 
enlisted  men  of  that  service.  These  remarks  apply  with  special  force 
to  the  purchase  of  beans,  peas,  bacon,  ham,  tea,  molasses,  and  all  similar 
articles  of  food. 

That  provisions  may  be  furnished  in  proper  quantities  and  propor- 
tions for  our  squadrons  abroad,  capable  and  experienced  pay  officerc 
should  be  detailed  at  the  most  accessible  porta,  to  draw  from  the  United 
States  in  advance  such  stores  as  may  be  needed  for  the  squadrons  on 
the  several  stations  for  the  period  of  three  months,  and  to  receive  and 
distribute  them.  By  means  of  the  direct  and  rapid  modes  of  communi- 
cating with  distant  ports  in  different  parts  of  the  world,  now  available, 
supplies  could  be  furnished- with  certainty  and  regularity  from  this 
country,  and  large  sums,  now  expended  abroad,  would  be  distributee 
among  our  own  merchants. 

The  means  of  preparing  and  cooking  food  on  board  our  vessels  of  ww 
have  heretofore  been  inadequate.  The  method  of  cooking  has  been  lina 
ited  almost  entirely  to  boiling.  The  cooks  have  been  unskillful.  Tli< 
intervals  of  serving  meals  have  been  too  short.  While  dinner  has  beei 
served  at  12  o'clock  noon,  breakfast  has  been  served  at  8  o'clock  a.  na. 
and  supper  at  4  o'clock  p.  m.,  leaving  an  interval  of  sixteen  hours  dctr 
ing  which  enlisted  men  are  not  provided  with  a  meal,  although  thefoo< 
supply  is  sufBcient.  Dr.  Pavy  in  a  long  essay  on  practical  dieteticJ 
(1881)  uses  this  language:  "  Next  to  the  quantity  and  quality  of  food 
attention  must  be  given  to  the  mode  of  taking  it.  That  the  food  shoalc 
be  taken  with  regularity,  and  at  proper  periods,  is  almost  as  necessdn 
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for  tbe  maintenance  of  health  and  a  vigorous  state  of  the  energies  as 
that  it  should  be  of  a  proper  nature  and  in  proper  quantity." 

Surgeon  Kershner,  U.  S.  N.,  in  his  report  to  the  Bureau  of  Medi- 
cine and  Surgery,  printed  in  1878;  calls  attention  to  the  following  in  re- 
gard to  the  manner  of  furnishing  meals  to  the  enlisted  men : 

1.  They  get  but  one  hot  and  sufficiently  Taried  meal  a  day  (dinner). 
t  They  get  a  cold  breakfast,  consisting  of  but  a  single  food  element,  dry  bread. 
Fits  are  naturally  called  for  at  breakfast  to  start  the  machinery  of  digestion. 

3.  All  three  of  their  meals  are  crowded  into  about  nine  hours,  leaving  tifteeu  hours 
of  fasting.  Growing  boys  should  be  fed  often,  and  the  younger  they  are  the  oftener 
they  should  be  fed. 

4.  The  large  quantity  of  coffee  consumed  daily,  without  a  corresponding  supply  of 
solid  fitod  to  accompany  it,  is  likely  to  give  rise  to  atonic  dyspepsia. 

5.  Is  it  not  possible  to  improve  the  present  mode  of  cooking  the  ration,  so  that 
note  of  its  fatty  parts,  now  wasted  as  **slnsh,"  may  be  saved  as  food,  and  greater 
variety  in  form  be  obtained  ?  The  French  Navy  appears  to  have  met  with  fair  suc- 
cess Id  this  direction. 

On  every  large  ship  of  war  an  experienced  baker  should  be  employed, 
and  means  should  be  provided  for  baking  breads  and  meats. 

The  present  practice  of  employing  enlisted  men,  entirely  ignorant  of 
cooking,  to  act  as  cooks  for  separate  messes  should  be  abandoned,  and 
competeut  men  for  that  special  duty  enlisted,  and  wages  commensurate 
with  the  services  they  render  should  be  paid  from  the  appropriation 
"Pay  of  the  Navy.'' 

Tbe  custom  of  commuting  a  ration  for  the  mess  cooks  or  caterers,  for 
their  individual  benefit,  is  not  only  unjust  to  the  rest  of  the  mess,  but 
is  not  warranted  bj'  law. 

The  ration  regulations  lately  issued  by  this  Bureau,  with  your  ap« 
proval,  are  intended  to  change  some  of  these  practices,  but  the  subject 
is  one  of  sufficient  importance  to  enlist  the  active  co-operation  of  the  en- 
tire service. 

,  The  former  regulation  of  the  Bureau  allowing  a  surrender  of  a  por- 
tion of  the  ration,  resulted  in  the  loss  to  the  Government  of  large 
Quantities  of  good  provisions,  which  were  surrendered  over  and  over 
^pin  oDtil  they  were  condemned  as  unfit  for  issue. 
.  Nor  did  the  practice  in  the  service  at  large  prove  to  be  as  popular  aa 
iQ  some  quarters  it  was  supposed  to  be.  This  is  demonstrated  by  the 
^torns  to  this  Bureau,  which  show  that  the  portions  of  the  surren- 
***i^  rations  in  the  entire  Navy  for  the  fiscal  year  1881-'82  amounted 
«>  •59,762.58.  Returns  for  fiscal  year  18^2-'83  amounted  to  $53,546.07. 
^or  six  months,  from  July  1, 1883,  to  January  1, 1884,  it  amounted  to 
^%  •9,264.61. 

^hese  figures  prove  that  neither  the  necessity  nor  inclination  of  the 
^''listed  men  rendered  the  practice  advisable,  and  the  order  has  been 
''fiscinded. 

TOBACCO. 

^he  Bureau  again  calls  attention  to  the  law  which  limits  the  procure- 
J^ot  of  tobacco  to  the  kind  now  in  use,  and  recommends  a  change 
^^^i^ein,  so  that  the  Bureau  shall  have  authority  to  purchase  such 
l^ality  of  tobacco  a3  the  enlisted  men  who  use  and  pay  for  the  same 
^»y  prefer. 

THE  LADY  FRANKLIV  BAY  EXPEDITION. 

In  fitting  this  expedition  with  provisions  and  clothing  this  Bureau 
^ound  on  record  no  adequate  specifications  by  which  articles  required 
^uld  be  manufactured  or  purchased. 
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By  correspondence  and  consultation  with  the  highest  authorities  on 
polar  expeditious  new  lists  of  provisions  and  clothing  were  made  con- 
taining the  names  of  many  articles  not  included  in  any  other  lists  ob- 
tainable, and  careful  specifications  of  each  article  and  the  manner  of. 
packing  them  were  drawn  up,  printed,  and  filed  in  this  Bureau  for 
future  reference. 

The  total  amoant  expended  for  clothing  for  this  expedition  was |63,  iHSf!  15 

Amoont  issued  to  officers  and  men  during  the  cruise 30, 225  86 

Value  remaining  on  hand 32, 801  29 

TotAl  amount  expended  for  provisiuns t 10r>, 047  74 

Amount  issued  to  officers  and  men  during  the  cruise 22, ^86 

Value  remaining  on  hand 82, 720  8!* 

A  considerable  quantity  of  these  provisions  returned  have  been 
utilized  for  the  Navy. 

Such  portions  of  the  clothing  and  provisions  as  are  not  adapted  to 
naval  use  will  be  disposed  of  at  public  sale,  as  provided  by  law. 

The  principal  articles  in  this  list  are  furs  and  pemmican. 

It  is  with  great  satisfaction  that  the  Bureau  learns  from  the  com- 
mander of  the  exi)edition,  Commodore  W.  S.  Schley,  United  States 
Navy,  that  the  outfit  provided  by  this  Bureau  proved  to  be  of  excellent 
quality.  The  pemmican,  which  is  exceedingly  difficult  to  prepare,  was 
promptly  furnished  by  Messrs.  Kemp,  Day  &  Co.,  who  also  furuished 
other  canned  goods  of  the  best  quality. 

The  soups  and  beef  were  furnished  by  McNally,  Libby  &  Co.,  of 
Chicago ;  the  numerous  other  articles  were  prepared  by  the  extensive 
grocers,  Messrs.  Thurber  &  Co.,  of  New  York  City. 

SALE  OF  SUPPLIES  TO  OFFICERS  AND  MEN. 

Under  sections  1144,  1145,  1200,  1300,  136S,  and  3692  of  the  Revised 
Statutes,  authority  is  given  to  the  Subsistence  Department  to  sell  to 
officers  and  enlisted  men  such  articles  as  may  be  designated  by  the  In- 
spectors-General of  the  Army,  and  the  amounts  received  from  sales  of 
such  commissary  stores  are  exempted  from  being  covered  into  the 
Treasury,  and  it  is  provided  that  the  money  so  received  shall  revert  to 
the  general  appropriation  for  use  in  making  other  purchases.  It  would 
confer  great  benefits  upon  the  enlisted  men  and  officers  of  the  Navy,  if 
similar  privileges  should  be  extended  to  them,  under  regulations  which 
might  be  established  by  this  Bureau  with  the  approval  of  the  Secretary 
of  the  Navy. 

MARINE  PROPERTY  ACCOUNTS. 

Heretofore  the  property  accounts  of  the  Marine  Corps  have  not  been 
adjusted  or  examined  by  the  Navy  Department. 

By  the  terms  of  your  regulation  circulars  Nos.  39  and  40  certain  money 
and  property  accounts  of  the  Marine  Corps  are  to  be  rendered  to  this 
Bureau,  and  returns  of  arms  and  accouterments  to  be  made  to  tbe 
Bureau  of  Ordnance. 

Proper  steps  have  been  taken  by  this  Bureau  to  carry  out  the  pro* 
visions  of  the  circulars  with  regnrd  to  the  accounts  placed  under  its 
cognizance. 
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Accounts. 

payment  op  naval  claims. 

the  terms  of  section  3676  of  the  Revised  Statutes  it  is  made  the 
)f  the  Secretary  of  the  Navy  to  direct  the  payment  of  claims  ap- 
ning  to  that  service  after  adjustment  by  the  accounting  officers 
Treasury. 

itrary  to  tbis  provision  of  ]aw,  heretofore  such  claims  have  been 
d  by  certificates  of  those  accounting  officers^  which  certificates 
ice  orders  for  payment  to  pay  officers  of  the  Navy, 
der  your  direction  the  Bureau  now  receives  all  certificates  of  claims 
ted  by  tbe  accounting  officers,  registers  and  forwards  them  to  tbe 
fficers  designated  to  pay  them.  The  system  appears  to  work  with 
action,  and  it  enables  tbe  Secretary  of  the  Navy  to  exercise  a  su- 
sion  over  their  payment,  which  might,  in  case  of  doubtful  claims 
ring  large  amounts,  prove  to  be  of  great  advantage  to  tbe  Oov- 
int. 

the  opinion  of  this  Bureau  all  naval  accounts  should  come  under 
initiny  of  the  Navy  Department,  including  those  under  "Pay  of 
[avy  "  and  '*  General  account  of  advances,'^  which  now  are  trans- 
i  directly  and  only  to  tbe  accounting  officers  of  the  Treasury. 
I  pay -rolls  of  the  Navy  include  accounts  and  receipts  for  millions 
lars  annually.  The  amounts  paid  are  from  appropriations  under  the 
)1  of  the  Secretary  of  the  Navy.    Yet  for  tbese  vast  amounts  there 

0  vouchers  transmitted  to  the  Secretary  and  no  record  kept  of 
iu  the  Department  from  which  information  pertaining  to  them  can 
tained.  Tbis  occurs  through  the  operation  of  a  clause  in  section 
)f  the  Revised  Statutes,  which,  it  is  submitted,  should  be  so  modi- 
3  to  require  the  scrutiny  and  supervision  of  the  Secretary  of  the 
over  all  accounts  of  disbursements  under  naval  appropriations, 
the  system  iu  practice  in  *the  Army,  before  transmittal  to  tbe 
Qting  officers  of  the  Treasury. 

THE  PAY  CORPS. 

total  number  of  pay  officers  on  the  active  list  at  the  present  time 
',  distributed  as  follows :  On  sea  duty,  39 ;  on  shore  duty,  60 ; 
ig  accounts,  waiting  orders,  or  on  leave,  29 ;  and  under  suspen- 

1  There  have  been  altogether,  during  the  past  year,  60  different 
ficers  on  sea  duty  and  63  on  shore  duty  at  home  and  abroad,  thus 
Qg  the  number  of  changes  of  station  to  have  been  34,  and  illus- 
^  the  fact  that  the  number  of  officers  necessary  in  the  corps  to 
these  changes  is  considerably  in  excess  of  the  number  permanently 
ed  on  duty,  and  also  in  excess  of  the  ultimate  limit  of  the  corps 
)fficers,  fixed  by  the  act  of  August  6, 1882. 

he  Pay  Corps  during  the  year  there  have  been  2  deaths,  2  retire- 
,  and  1  resignation,  causing  6  promotions  for  all  grades,  and  re- 
y  the  corps  by  5  members,  thus  leaving  the  total  number  of  120 
Seers,  as  stated  above. 

)  is  an  excess  of  24  officers  over  the  number  of  96  to  which  the 
is  ultimately  to  be  reduced  under  tbe  operation  of  tbe  law  allow- 
ily  one  promotion  for  every  two  vacancies  in  the  three  lower 
s,  and  prohibiting  new  appointments  until  the  above  limit  is 
)d.  The  retirements  by  age  are  the  onl^  casualties  which  can  be 
1  and  counted  on,  and  by  these  15  years  more  must  elapse  before 
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the  corps  can  be  reduced  to  the  limit  fixed  by  law,  which  will  be  r 
in  June,  1899;  and  of  these  24  retirements,  18  (or  three-fourths] 
in  the  last  three  years.  Meantime  promotion  in  the  lower  gn 
almost  at  a  standstill,  bat  two  such  promotions  having  occurred 
the  year,  and  justice  would  seem  to  require  the  passage  of  a  la 
viding  for  an  increase  of  pay  in  the  grades  of  passed  assista 
assistant  paymaster  for  the  periods  of  the  third  and  fourth  fivi 
service  therein.    I  therefore  recommend  the  passage  of  such  a  h 

The  total  amount  of  money  received  and  disbursed  or  remaini 
expended  in  the  hands  of  the  Pay  Corps  of  the  Navy  during  tl 
year  in  their  varied  duties  as  paymasters,  and  as  the  general  pi 
ing  agents  of  the  Navy  for  stores  of  all  kinds,  was  $17,235,458. 
the  responsibility  of  pay  officers  for  the  provisions,  clothing,  an< 
stores  handled  by  them  during  the  year  amounted  to  $3,820,274,  i 
their  total  pecuniary  responsibility  amount  to  $21,055,733,  all  of 
has  been  accounted  for  without  any  loss  whatever  to  the  Gover 

I  herewith  submit  estimates  of  appropriations,  marked  A,  B 
and  E,  for  the  support  of  the  Bureau  for  the  fiscal  year  eudini 
30,  1886,  together  with  schedules  from  1  to  12,  inclusive,  of  pn 
received,  and  statement,  numbered  13,  of  contracts  made  on  acc< 
the  Bureau  during  the  fiscal  year  ended  June  30, 1884. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  serva 

J.  A.  SMIT 
Paymaster' Oeneralj  U.  S.  I 
•  Hon.  William  B.  Chandler, 

Secretary  of  the  Navy. 


Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June 

by  the  Bureau  of  Provisions  and  Clothing, 


Detailed  objects  of  expenditure,  and  explanations. 


A.— Expenses  of  the  bureau  of  pbovisioxs  and  coth  - 

INO. 

For  salary  of  chief  clerk,  per  act  of  Jnly  6, 1662  (12  Stat 

at  L.,  p. 511,  sec. 8) : 

For  increase  of  salary  of  chief  clerk  (submitted)       

For  one  clerk  of  class  four,  per  act  of  July  23, 1966  (14  Stat. 

at  L.,  p.  208,  sec.  8) 

For  two  clerks  of  class  three,  per  act  of  July  23,  1866,  (14 

[TStat.  at  L..p.  208,  sec.  8) .* 

For  one  clerks  of  class  three  (submitted)* 

For  two  clerks  of  class  two,  per  act  of  July  23, 1866  (14 

Stat,  at  L.,  p.  208,  sec.  8) 

For  two  clerks  of  class  two  (submitted)* 

For  three  clerks  of  class  one,  per  act  of  Jnly  23, 1866  (14 

Stat  at  L..  p.  208,  sec  8) 

For  one  clerk  of  class  one,  per  act  of  March  3, 1883 

For  two  copyists,  per  act  of  March  3, 1883 

For  one  raesRenf^er,  per  act  of  March  3, 1883 

For  one  laborer,  per  act  of  March  3, 1883 

For  one  laborer  (submitted)* 


a  9 


J3«M 

•g  o 
-^  •*  P< 


o 
p. 

a 

0' 

a 


$1, 800  00 
450  00 

1,800  00 

3, 200  00 
1,600  00 

2,800  00 
2,800  00 

3, 600  00 

1,  200  00 

1, 800  00 

720  00 

660  00 

660  00 


$23,  090  00 


i 


*By  a  recent  order  it  is  made  the  duty  of  the  Bnreau  to  supervise  the  money  accounts  of  si 
«ers,  and  for  the  performstnce  of  this  duty  the  additional  clerk  of  class  three  and  two  addiiioi 
of  class  two  are  asked  for.  as  their  services  are  necessary  to  keep  up  the  work  of  the  Bnret 
«lso  respectfully  urged  that  an  additional  laborer  be  allowed  the  Bureau  ;  the  increased  work 
his  services  as  a  messenger,  the  messenger  being  employed  the  greater  portion  of  his  time  o 
work. 
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E»Umate9  of  appropraiihns  required  for  the  Bervice  of  the  Hscal  year,  j-o, — Continued. 


Detailed  objects  of  expenditare,  and  expIanatlonB. 


B.— COIITINOENT  BXPSKSBS  OF  THB   BUREAU. 

For  bliDk  books,  stationery,  and  misoellaneons  items 
(iiiibmlttwl)r 

For  fomitore,  desks,  book  and  file  cases,  and  books  for 
refneoee  (submitted)  f 

C.-FB0VI8IOX8  XATT,  BUBSAU  PROVISIOICS  AND  CLOTHING.  \ 

For  coiDmntation  of  i  ations  for  343  nayal  cadets,  757  officers 
OD  MS  duty,  401,500  rations,  at  30  cents 

Amomt  paid  during  last  fiscal  year $114,560.70 

ForntioQR  and  oommatation  of  rations  for  8,250  men  and 
boya  and  1.000  marinea,  3,376,250  rationa,  at  30  cents 

AmouDt  paid  for  1,408,997  commuted  rations 
dnriDg  last  fiscal  year        $422,699  10 

Coat  of  rations  actually  issued  during  last  fis- 
cal year,  1,876,545  rations 580,  312  33 

1,003,011  43 

Coit  of  each  ration  issued  30.9245 

For  coiDmuted  rations,  stopped  on  acconnt  of  sick  in  bos- 

pitalaod  credited  to  hospital  fund 

Fortj-ioarthuuBand  seven  liundred  and  thirty- 
seren  rations,  at  30  cents,  the  amount  ci-ed- 

ited  dnriD j;  the  last  fi  seal  vear $13, 421  10 

For  lotaea  nn  rations  issued,  5  per  cent,  on  $580,312.33 

For  water  for  drinking  and  cooking  on  board  ships  

AmoDot  expended  during  last  fiscal  year $13,669  70 

Forliborand  expenses  of  inspections 

AiBoaiit  during  fast  fiscal  year $83,900  70 

D.-COBTIXGRNT,  BUREAU  OF  PROVMION8  AND  CLOTHING. 

For  freight  on  shipments,  candles,  fuel,  books  and  blanks, 
itationery,  advertising,  furniture  for  inspections  and  pay 
offices  in  navy-yards,  expenses  of  naval  clothing  factory, 
for«i|i[n  pontage,  telegrams,  express  charges,  tolls,  ferri- 
*f«.csr  tickets,  yeomen's  stores.iron  safes,  newapapers,  ice, 
u>d  other  expenses  not  enumerated,  per  act  of  «f  nly  7, 1884 . 
NoTR — Fur  Mevoral  years  past  the  freight  on  provisions 
JM  been  paid  from  the  appropriation  "Pnivisions,"  and  the 
freight  on  all  other  stores  belougins  to  the  Bureau  from 
we  appropriation  "Contingent.'*     When  provisions  ar^  to 
M  ahipped,  other  stores  belonging  to  the  Bureau  are  al- 
most invariably  shipped  at  the  name  time;  and  thus  it  be- 
^<'»  nweiMiafy  to  prorate  the  amount  of  freight  between 
*"*  *vo  appropriations  and  to  make  out  two  sets  of  bills. 

To  Bimplify  this,  and  to  obviate  the  neceasit^T  for  the 
wuble  lal»or,  it  is  recommended  that  the  appropriation  be 
•©changed as  to  pay  all  freight  from  the  appropriation  "  Con- 
tingent, "and  that  that  appropriation  beincreahed  to  $60,000 
*>o  WO.OOO,  the  amount  appropriated  for  the  current  year. 

R-ClVIL   KSTADLIBHMKKT,   BUREAU 

CLOTHING. 

^*^n?*^'  Boston,  Mass. : 

Jjn«  writer  to  paymaster , 

One  writer  to  inspector 

*»yyartl, New  York: 

One  writer  to  inspector 

Ono  writer  to  paj^master 

One  writ(>r  to  paynia8t4»r 

y^  One  writer  to  nftvalclothing  factory 

**^  yard.  Uague  Island,  Pa. : 

.    One  Writer  to  paymaster 

**^>'.v«rd,  Waahiiigton,  D.  C. : 

Une  Writer  to  pavmaster 

U^^'  Norfolk,  Va. : 

J^«  Writer  to  paymaster 

V.Jir*  ^rit<«r  to  inspector 

^■7y«rd.  Mare  Island,  Cal. : 

Jjoe  Writer  to  paymaster 

^"e  Writer  to  inspector,  per  act  of  July  7, 1884 


OF    PROVISIONS    AND 


1=3  S 


5^ 


600  00 
500  00 


120  460  00 
1, 012, 876  00 


13, 500  00 


29,015  61 
15,000  00 

85.000  00 


-II 


1,017  25 
1, 017  25 

1,017  25 

1,017  25 

939  00 

1, 017  25 

1, 017  25 

1, 300  00 

1, 017  25 
1, 017  25 

1,  017  25 
1, 017  25 


1,100  00 


400  00 


1, 275  840  61 


60  000  00 


550,000  00 


20  000  00 


12, 411  50 


3,000  00 


^# .J"*  amount  allowed  firom  the  appropriation  for  the  Navy  Department  for  the  contingent  expenses 
j,^*jnrean  la  absolutely  inanfflcient  to  supply  its  actual  requirements,  and  it  is  urgently  recom- 

vS^  that  the  amount  asked  for  be  appropriated. 
iC.°\appropriatlon8  nnder  C,  D,  and  E  are  for  the  first  six  months  of  the  outt«at&Ma^.'S«M  «&AL\xi^ 
*^">W81, 1884. 
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Schedule  of  proposals  for  freeh  provieione,  navy  bread,  baking^  and  water  received  iwi 
the  fiscal  year  ending  June  30, 1883,  the  supplies  to  be  deliver  A  during  ike  fiscal  year  1864 


KamM. 


James  E.  Chase* 

B.  F.  Mnsridee 

John  HolTana 

J.  W.Hobbs* , 

C.  A.  Flanders 

H.  P.Stevens 

Austin  &  Qraves* 

J.  O.  AUport  ScCo 

John  Hanley*  

J.  J.  Lyon  st 

€.  Desinondt 

Patrick  SuUivant 

John  Burn  st 

James  Go<lfreyt 

Frank  Friiin 

J.  McNamara* 

E.  Treadweirs  Son 

C.  T.  aoodwin  &  Son* 

John  Hartman* 

C.  Strohmaier* 

L.  S.Boraef* 

C.  Heuizerlins 

KoUer  &  Oinzer 

F.  G.  Alexander 

B.  Charlton  &  Co* 

C.C.  Carroll* 

George  Seits  &  Sent 

J.  B.  Kimberly.i. 

G«orge  Berry :..... 

Bobert  Searles 

F.Dnsch 

J.  Gutman* 

8.  Westheimer 

J.  G  Codd  &Bro 

L.  Wasserman 

C.  T.  Cabler* 

James  Reid  &  Co* 

"William  Clark* 

William  Clark* 

J.  B  Kimberly* 

C.T.  Cabler 

Johns.  Bell* 

J.O'Nesl* 

Hoses  White* 

A.  Nenman 

John  Faust* 

J.  F.  Tobin* 

California  Cracker  Co* ... 

D.  T.Brown,  jr , 

Eclipse  Cracker  Company 


Where  to  be  deliyered. 


Portsmonth,  N.  H. 

do 

do 

Boston,  Mass 

do 

do 

, do 

New  York,  N.Y.. 
do 


do 

do 

do 

do 

do 

do 

do 

dp 

do 

Leaene  Island,  Pa  . . . 

do 

do 

Washington,  D.  C 

do 

do 

do 

do . 

do 

Norfolk,  Va 

do , 

do 

do 

do 

do    

do 

do 

do 

do 

do 

Fortress  Monroe,  Ya 

do 

do 

Pensaoola,  Fla 

do 

do 

Mare  Island,  Cal 

do 


Freeh 
bread. 


$0  05. 40 

08 

06 


do 

do 

do 

......  do 


Pertb. 

10  09.49 
11.50 
11.75 
13.50 
15.121 
17 


06 


08.50 
06.50 
06.50 
06.25 


06.25 


08.85 
03.50 


031 


08.90 
05.25 


04.25 


04.25 
04.371 


Fresh 
beef. 


Fresh 
vege- 
tables. 


Navy 
bread. 


10.50 

10.25 

10.60 

11 

091 


Per  lb. 

$0  01.50 
61.75 
01.75 
04 

04.25 
02.25 


Baking 
floor. 


Will 


Per  lb.  j  Per  hi.  Peri 


02 
02.90 
02.50 
01.75 


12.50 


00.99 


09.75 


10.73 
06.85 
08.45 
06.65 
06.18 
06.66 
07.10 
06.45 


16 


06 


05 


05.50 


14 
10.' 60 


04 


08.25 


03 


03.75 

01.-83 

02i 

01.70 

01.25 

0L95 

02.10 

01.75 


07 


03.50 


$175 


1  17 
80.50 
140 


1  50 


200 


06.50 


02.75' 


04.4 
'04.'46 


*  Contract  awarded. 


t  Informal. 


Schedule  of  proposals  for  25,000  pounds  oandlcSf  under  advertisement  dated  Septembt 

1883. 

A.  P,  Brown 1 |0  I 

J.  R.  Michael 1< 

Electric  Caodle  Company  * !< 

Schedule  of  proposals  for  35,000  jards  cotton  duck,  under  advertisement  dated  Septemh 

1883. 

Price  per] 

J.  R.  Michael  • |0  1 

George  H.  Creed 1 

R.  A.  Robbins 1 

A.  P.  Brown • 1 

*  The  contract  wa«  awarded  to  the  Electric  Candle  Company.  Their  candlei 
being  equal  to  the  Navy  standard,  the  contract  was  offered  to  J.  R.  Michael,  the  i 
lowest  bidder,  who  declined  to  accept  it,  and  it  was  finally  given  to  A.  P.  Browu 

*  Contract  awarded. 
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HMi  of  propoHiU  for  miteellaneout  auppliea  received,  under  advertieement  dated  Sep- 

temher  29,  1883. 


Name. 


J.W.Baker 

B.  A.  Bobbins 

J.B.HiehMl 

A.P.Browii 

Woodwtrd  and  Lothrop 

Heniy  Smith 


■si 


ill 


OenU. 
*17.4 


20 


EB.Tobey 

B.M.H&Btertoii 

J.BOT«rton 

G«orjjeH.  Creed 

at&F.B.  ThnrberU 
J-  Frcemui  d&  Co* 


I 

-S3 


Omtt. 
18.24 


12.80 
12.96 


13i 


mi 

i 


I. 
If 


lO 


P€rgaU, 


Hl0  50i 


^47 


{ 


OenU. 
t66 

09 

96 

08 

1181 

t*60 

65 

f6H 


I 


Per  pair. 


80 


I 

I 


Per  pair. 


*f2  24|        $2  24| 


Kftme. 


J.  J.  Michael** 
A.  P.  Brown 


iJPippeyACo 

);  OMwanl  ft  Lothrop . . . 

JlTobey- 

MinhAtUn  Oil  Company 
GwrgeH.  Creed 


s 


I. 

S.8 


CImto. 
80 


•80.74 


31.00 
'87i*' 


M 


Baeh. 
$1  06 


1  20 


1  10 
'*08 


I 


« 


PertpooL 
*|0  04 


'04 


04i 


a 

.a  . 


CO 


$0  00 


(ft) 
12.00 


»08 


3 


Omtt. 


17* 


♦16 
16.  • 


A<w>upaoc  I,  .^tivj  |»«i^  **  Tie  bids,  decided  by  lot. 

tin  bond.  §  Crop  1883.  H  Informal.  It  From  $1.12|  to  $1.02  per  doaen. 


*  Contract  awarded.  1  Crop  1882.  i|  Duty  paid. 

§  Crop  1883.  H  Informal. 

^fduU  of  propoeaU  for  miecellaneoue  euppliea  under  advertisetnefit  of  October  ^^  1883. 


Name. 


P'^J'taSjookftCo 

J-y-Baker 

i^Mifihael 

£'£-Brown 

ftjiarbef 

f  ^Misterton 

i-H.Wflch 

Sj.Pitkin 

r?l«  Brothers  &  Co 

i**"  Schlenel 

£^*^AiiMmy  Woolen  Milla 
^•8.Abbey,jr 


I 

.9 


PerlM. 
$17*701 


16  04 

•16  50 

10  10 


^A.  Bobbins i 


half,  8  73 


! 
I 


f 

11 


'TO 

a 


n 


Perbbl. 


Per  lb. 


4$ 
O 

a 

I 


CO 


Pertb. 


$15  3810  12.80 


14  10 

18  40 
18  10 


half,  8  47 


whole,  16  73:whole,  16  22 


•12.40 
161 
13.40 


$0  06.00 
06.7 


06.2 
06.70 


06.44 


tc 


S 


Per  26. 


$0  08.1 

•08.8 
08.14 


0&28 


6 

a 

O 


Frgatt. 


*$0  64 
67 
63 


^ 


58 

50.4 


« 
o 

=3. 

bn' 


I 


PWgatL 


$0  17 
13.00 


0.25 


o  . 

« s 
•gg 


$2  20 


2  42 


2  28 
2  44.9 
•I  87 


1  05 


•  Contraet  awarded. 


tInformaL 
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REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


Sckedule  of  prqpoaaU  for  mUcellanooua  BupplieSf  ^c. — Contiuned. 


Name. 


R  T.  Plppey  &Co 

J.  W.  Bnker 

J.  R.  Michael 

A.  P.  Brown  

F.  A.  McKeone 

H.  K.  Thurber 

8.M.Minikeii 

Thomas  Kent 

John  Welch 

A.  H.  Welch 

H.W.Piikin 

Lewis  Brothers  &  Co  ...... 

8.  T.  Willets 

J.  Freeman  St  Co 

Oeorire  H.  Creed. 

J.  &  L.  Seasongood  &  Co. .. 

T.  A.  Ashburner    

Kew  Albany  Woolen  IkUUb 

Lorenzo  Maynard 

Colgate  &  Co   

R.  A.  Robbina 


o 
e 


it 


03 


$2  30 


2  68 


5^ 


e«i 


Per  yd, 
*$0  47 


59 


49 


2  30| 
*2  00 


3-^ 

-     • 

S  M 


$1  04 


1  29 

1  27| 


1  14.9 
1  03.9 


*98} 
1  12* 


1  15 

i  ooj' 


L 

9  O 


la 


Oentt. 
49 


63 


»44 


1. 

e8_g 


g 


Per  yd. 

$0  11.92 
12.00 
1L83 


11.99 


11.93 


ai.4 


11.88 


Perp'r, 


*$3  73 


3  99 


3 


e 
e 
e 


12  49 


2  29| 


2  39 


2  30} 
♦2  llj 


294 


*  Contract  awarded. 


Schedule  of  proposals  for  clothing  and  small  stores  received  under  advertisement  dat4 

nary  21,  1884. 


Names. 


J.  H.  Walker 

RC.Gwynn 

R.  A.Robbins 

J.J.Walton 

B.Y.  Pippey&Co. 
George  H.  Creed  . . 

J.  R  Michael 


X 


Names. 


J.  H.  Walker 

RC.Owynn 

RA.  Rnbbins 

J.J.Walton 

B.Y.Pippey  &Co. 
George  H.  Creed  . . 
J.  R  Michael 


SI 


Per  pair. 


* 

o 

s 

"  j: 

.a 

eeS 

» 

u  5* 

.  • 

c 

s 

S  " 

o 

o 

« 

•H 

Each. 

Each, 

0 

ee  o 

c  m 


CO 


^  29f 
35 

31 


Each. 
$0  281   $0  21. 7   $0  00^ 


29 

49 

30 

*25 

yo.s.  15 

n.8.27 


19 
26 


20^ 
•18 


♦7.9 
12* 


8 
9 


•  ft 
»  a 

5-2 


■  c 


$0  08. 


♦93 
07. 


I  Each, 
2  10  16^ 
15 
♦13? 


08 
♦04 


19 
15 

15 


o 
CO 


Each. 


♦$0  10 
11 


12.8 
13 


P   • 
-  • 

I 

<o  a 


m  65 
:8 


12 

»tl  28 


•  g 


CO 


$0  92 

:io 


"4 

♦82 


• 

0 
CI 


fodi. 


$0  04} 
§6  80 


05.8 
♦§6  00 


fs 


05.9 
30 


07 
'§5  88 


o 

• 

« 

»-  . 

« 

2-S 

^1 

1 

1 

s 

.•o- 

CO 

J^odL 

Each. 

$0  02}    I 

'♦oi'4 

02.85 


02L6 
02.5 


♦  Contract  awarded. 


t  Great  grosa. 


X  Per  dozen. 


§  Per  gross. 
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—     ( 


1» 
t 


B6ktd»Uo/proposaUfor  IbOfOOO  pounds  tobacco,  under  Bureau's  advertisement  dated  Fehru- 

ary  19,  1884. 

Per  pound. 

Wm.  Buchanan |0  32.» 

P.H.Mayo&Bro 40 

P.  Lorillard  &  Co 27 

C.W.  8pic«r.. 29f 

Owing  to  a  misunderstanding  of  some  of  the  bidders,  second  bids  were  called  for,. 

with  the  following  result : 

Per  pound. 

Wn.  Buchanan $0  32.99 

P.Lorlllard* 25 

CW.Spicer , 29f 

&MikU  of  proposals  for  twenty-five  thousand  (25,000)  pounds  pickleSf  received  under 

Bureau*s  circular  letttr  dated  March  3, 1884. 

Per  poond. 

Rowland  A.  Bobbins fO  07t*A 

Thurber,  Whyland  &  Co 07*4 

Alart  &  McGuire 07f 

F.  Foehrenbach  &  Co 06^ 

J.  R.  Michael 07 

Austin  P.Brown 10^ 

J.W.Buker* 06,% 


SAeduk  of  proposals  for  10,000  black  silk  neckerchief s,  under  advertisement  dated  March 

5,  1884. 


Names. 


l.A.Eobbin« 

J.R.MichMl 

J-W.Buker 

wdliMQ  Campbell. 
G«fK»H.  Creed. 


Dutv 
paid. 


Etteh, 
$0  06.88 
83.74 
81 


83 


In  bond. 


Each, 
'$0*64' 


Bemarks. 


Informal. 
Informal. 


*  Per  dozen. 


Bids  for  the  above  were  afterwards  called  for  in  bond^  to  be  opened  on 
March  22,  which  are  given  below : 


Namea. 


/'  &  Vichael . . . 
O^J-  Bnker  .... 
^efl.  Creed 


Dnt 
pail 


1 


Each. 


In  bond. 


Each. 
63 


Kemarka. 


*  Contract  awarded. 


^^^ule  of  proposals  for  miseellaneous  supplies,  received  under  advertisement  dated  April 

28,  1884. 


J. 


IC^^Miobael 

Sj^batton  Oil  Campany. 
"*  ^. Mitchell*.... \r.:. 


60,000  ponnda 
candles. 


Ptr  pound. 
$0  14. 10 

tl4 
tl4 


10,000  apoola 
cotton. 


EaOt. 
*$0  OSB 


*  Contract  awarded.  t  Tie  bids,  awarded  by  lot. 

*  Contract  awarded. 


\ 
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Sckedule  of  propoeaU  for  50,000 pounds  butter ,  under  Bureau*^  letter  dated  May  16, 1881 

PerpoimL 

Simpson,  Molntire  &..Co f()30 

Hunter,  Walton  &  Co h 31J 

W.  I.  Young&Co* : 27i 

Schedule  of  proposaU  for  Navy  supplies,  under  Bureau* s  advertisement  dated  May  24, 1884. 


Kamet. 


B.  O.  Qpenbeim*  . . 

.T.RMiohael 

J.  Freeman  ScCo . 

R.  A.  Robbins 

J.  W.  Baker 

A.  P.  Brown 

B.  Y.  Pippey  St,  Co 
Thomaa  Kent 


80,000  yards 

}  11  ounce 

flanneL 


Per  yard. 


$0  93 


to  89 
0  94 
0  98 


5,000  pairs 
calf  aiioea. 


Per  pair. 

$2  22 

2  28 

2  23 


2  26 

t2  22i 


8,900  pairs 
kip  sboee. 


5,000  pafaa 
woolen  sodLa 


Per  pair. 

$2  19 

t2  18 

2  47 


2  38 
2  22i 


0 


*  Infotmal. 


t  Contract  awarded* 


Statement  of  contracts  made  by  the  Bureau  of  Provisions  and  Clothing  for  and  in  b^alf 
the  Navy  Department  during  the  fiscal  year  ending  June  30, 1884. 


Name. 


Geo. Seitx  &  Son... 
G.F.8wift&Co... 

Do 

B.CbarItond^Co.. 
James  Reid  d^  Co.. 
Frank  Dasoh 

Do 

L.  S.  Boraef 

l>o 

John  Hanley 

Do 

E.  Treadwell*s8on. 
Austin  Sc  Graves . . 

Do 

J.  W.  Hobbs 

Do.  

James  E.  Cbase 

Do 

Do 

Wm.  Clark 

Do  

J.  MoNamara 

C.  Strohmaier 

J.  B.  Kimberley  . . . 
W.  H.  Kimberley  . 

Hoses  White   

Johns.  Bell 

Do    

J.  O'Neal. 

J.  F.  Tobin 

Do 

John  Faust.. 

John  Uartman  . . . . 
California  Cracker 

Company. 
Wo(>d«rara   tc  Lo- 

throp. 
Manhattan         Oil 

Company. 
George  H.  Creed  .. 

Do.  .. 

B.  Y.  Pippevd^Co. 
Austin  P.  Brown.. 

Do  

J.  Freeman  &.  Co .. 

Do 


1883. 
Hay  23 
Hay  24 
Hay  24 
Hay  29 
June  4 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June  6 
June  6 
June  7 
June  7 
June  8 
June  8 
June  8 
June  8 
June  16 
June  16 
June  16 
June  16 
June  18 

Not.     1 

Nov.    7 

Nov.  10 

Nov.  10 

Nov.  10 

Nov.  12 

Nov.  12 

Nov.  18 

Nov.  13 


Articles  contracted  for. 


Fresh  bread per  pounds. 

Fresh  beef do ... . 

Veeetables do 

Baking  bread,  per  barrel  of  flour  . . . 

do ^ do  ... 

Fresh  beef per  pound. . 

Vegetables do 

Fresh  beef do 

Vegetables do. . . . 

Fresh  beef do 

Vegetables do  ... 

Baking  bread,  per  barrel  of  flour  . . . 

, do do 

Fresh  bread per  pound.. 

Fresh  beef do 

Vegetables do 

Fresh  beef do  ... . 

Vegetables do 

Fresh  bread do  ... 

Water per  gallon. . 

do   do.-.. 

Fresh  bread per  pound.. 

do do.... 

>••«••  UO    ••••«••••«•*    ••«•••■*•« flO •  •  •  ■ 
'•■•••U"    •*••■«•■•■••    •••••••*«.  U  V  >  «  •  a 

.....vdo do.... 

Fresh  beef do.... 

Vegetables do 

Navy  bread do 

Fresh  beef do 

Vegetables    do 

Fresh  bread do  ... 

Baking  bread,  per  barrel  of  flour  . . . 
Navy  bread per  pound . . 

Bamsley  sheeting,  5,000  yards,  per 

yard. 
Candles,  2,500  pounds.  ..per  pound. . 

Neckerchiefs,  8.000 eacb . . 

Handkerchiefs,  3.000 do 

Woolen  socks,  10,000  pain. per  pair.. 
Coff'ee,  50, 000  pounds  . . .  per  pound . . 

Beans.  5,000  gallons per  gallon . . 

Cslf  shoes,  5,000  pairs per  pair. . 

Kip  shoes,  3,000 pairs ao... 


Where  to  be  deliverod 


90  04 

Wk 

021 

1  50 

1  85 

11  80 

St 

04 

i;^ 

93 
1  75 
06 
14 
04| 
12 
02 
08 
01 
01 

06 
15 
05 
05 
07A 

02A 
02} 

1  40 
04A 

60 

15 

98 
08 

47 

2  24| 
2  24i 


Washington,  D.C. 

Do. 

Do. 

Do. 
Norfolk,  Va. 

Do. 

Da 
League  Island,  PSb 

Do. 
New  York,  N.Y. 

Da 

Da 
Boston,  Mass. 

Da 

Do. 

Da 
PortsmontA,  N.  H. 

Da 

Da 
Norfolk,  Va. 
Fortress  Monroe,  Vi 
New  York,  N.Y. 
League  Island,  Pa. 
Norfolk,  Va. 
Fortress  Honroe,  V« 
Pensacola,  Fla. 

Da 

Da 

Do. 
Hare  Island,  CaL 

Da 

Da 
League  Maod,  Pa. 
Hare  Island,  CaL 

New  York,  N.  Y. 

Do. 

Do. 
Do. 
Do. 
Da 
Da 
Da 
Da 


*  Contract  awarded. 
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Staleaiaif  ofcaniraeta  made  hy  ike  Bureau  of  PtovUlone  and  Clothingf  ^c. — Continued. 


Htme. 


« •  W .  Bnlcsr . . . . . 
J.LHiehMl.... 


Do 

&T.PippeT&Co. 
UviaBrottien  St 

Co. 
Lowii  Brothon  St 

Co. 
ElLThorber 

Do 

Do 

Do 

TboBuiKent 


ITflwlIbuiy  Wool- 
Mi  MUb. 

i.EWelch 

Anitinp.Brown  .. 

Do 

J.W.Bote 

GtaECwed 


?M.ECwed. 
'B-KiohAel . 

Do 

Do 


Do. 


Do. 
Do. 

*  ^■ 
Kl.Pi, 


ILi.Bo^s 

Do 

.  Do 

'•^.Bukor 
Do 


&Co. 


J^Miohael 

f^.MltoheU 

^V^rOUrd&Co.. 
yy.  Toonf  it,  Co  . 

••^KichiSl 

-*•«».  Brown 


l>o. 


Date. 


1888. 
Not.  20 

Hot.  28 

Hot.  28 
Hot.  28 
Nov.  28 

Not.  28 

Not.  29 
Not.  29 
Not.  29 
Not.  29 
Not.  80 

Dee.    4 


Deo. 
Dee. 
Deo. 
Deo.    8 
Deo.     8 


1884. 
Feb.  16 
Feb.  19 
Feb.  19 
Feb.   19 

Feb.  19 

Feb.  19 
Feb.  19 
Feb.  19 
Feb.  23 
Feb.  25 
Feb.  25 
Feb.  25 
Feb.  27 
Feb.  27 
HHar.  17 
Mar.  81 

Kay  16 
May  17 
May  19 
May  31 

Jnne  11 
June  20 

June  20 
Jnne  20 


Articles  contracted  for. 


BTaporated  apples,  15,000  poonds, 

per  pound. 
PreterTed  beef,  75,000  ponnde,  per 

pound. 

Boots,  1,000  pairs per  pair. . 

Thin  flannel,  2, 000  yards . .  per  yard . . 
Cloth  for, trousers,  5,000  yards,  per 

yard, 
cloth  for  caps,  2,000  yards  per  yard.. 

Vinegar,  6,000  gallons. .  .per  gallon. . 
Kice,  30,000  pounds  —  per  pound . . 

Sugar,  150,000  pounds do — 

S.  W.  soap,  150,000  pounds do  — 

Flannel,  }  11-ounoe, 5,000  yards,  per 

yard- 
Blankets,  5,000 each.. 

Flannel,  I,  2,500  yards  .. .per  yard.. 

Beef,  600  oarrels per  barrel. . 

Pork,  fOC  barrels do 

Molasses,  5,000  gallons,  .per  gallon . . 
Cotton  duck,  30,000  yards. per  yard. . 

Soissors,  3.000 each.. 

Basor  strops,  1,000 do — 

ShaTiog  soap,  5, 000  cakes do ... . 

D.  B.  buttons,  10,000  dozen,  per  gr. 

gross. 
Pearl    bnttons,   3,000    dozen,    per 

gross. 

Fine  combs,  2,000 per  gross. . 

Coarse  combs,  5.000 do.... 

Blsoking,  5,000  iMzes  ..  each.. 

Woolen  socks,  10,000  pairs  per  pair.. 

ShaTing  brushes,  8,000 each.. 

Scrub  bmshes,  5.000 do.... 

Forks,  3,000 do — 

Shoe  bmshes,  5,000 do.... 

Wisp-brooms,  3,000.. do  — 

Pickles,  25,000  pounds .  .per  pound . . 
B.  S.  neckerchiefs,  10,000   (bond), 

each. 

Spool  cotton,  10,000 each.. 

Candles,  50,000  pounds  .per  pound.. 

Tobacco,  150,000  pounds do.... 

Butter,  60,000  pounds do    . 

Kip  shoes,  8,000  pairs per  pair. . 

Flannel,  {-ounce,  30,000  yards,  per 

yard, 
woolen  socks,  5,000  pairs. per  pair.. 
Calf  shoes,  5,000  pairs ao 


Price. 


Where  to  be  deUrered. 


17*^ 

Da 

12M 

Do. 

8  73 

Do. 

47 

Do. 

1  87 

Do. 

200 

Da 

^ 

Do. 
Da 

OStIo 

Do. 

03^ 

Da 

44 

Do. 

• 

2  Hi 

Da 

98* 

Do. 

1^0% 

Do. 

IWff 

Do. 

54 

Do. 

lliWr 

Do. 

25 

New  York,  N.Y. 

18 

Do. 

04 

Do. 

128 

Da 

82 

Da 

600 

Do. 

588 

Da 

Sf 

Da 
Do 

faf 

Do. 
Do. 

02A 

Do. 

19 

Do. 

10 

Da 

T 

Do. 
Da 

08H 

Do. 

14 

Do. 

25 

Do. 

274 

Do. 

2  18 

Do. 

89 

Do. 

28 

Do. 

2224 

Do. 

Ho.  10.— MAEDTE  COEPS. 


Headquabtebs  U.  S.  Mabine  Cobps,  Commandant's  Office, 

Waahingtonj  D.  C,  October  3,  1884. 

Sib  :  I  have  the  honor  to  submit  my  annual  report  of  the  conditioD 
of  the  United  States  Marine  Corps. 

On  October  1, 1884,  there  were  1,962  enlisted  men  in  the  Corps,  950 
of  whom  were  on  board  ships  in  commission,  and  1,012  doing  duty  at 
the  several  shore  stations. 

During  the  past  year  there  have  been  803  enlistments,  140  re-enlist- 
ments, 16  enlistments  from  the  Army,  398  discharges,  21  deaths,  and  571 
desertions.  One  major,  two  captains,  and  one  first  lieutenant  on  the 
^'  active  list,"  and  one  first  lieutenant  on  the  "  retired  list"  have  died 
since  the  date  of  my  last  report.  One  captain  has  beQ  retired,  and  fiv^ 
second  lieutenants  have  been  appointed,  to  fill  vacancies,  from  the  grad-> 
nates  of  the  Naval  Academy. 

I  renew  my  recommendation  that  the  number  of  second  lieutenants 
may  be  increased  to  thirty,  as  provided  by  section  1696,  Revised  Stat- 
utes.   By  your  direction  the  estimates  have  been  made  for  that  numbeir. 

The  inspections  made  at  the  posts,  and  of  guards  of  vessels,  are  mor^ 
than  ever  highly  satisfactory,  and  reflect  much  credit  upon  the  officers 
and  enlisted  men. 

I  urgently  renew  my  recommendations  that  Congress  may  authorise 
an  increase  of  appropriations  for  more  privates,  the  present  nurober'y 
1,500,  being  inadequate. 

By  your  direction  the  detachment  serving  at  the  navy-yard,  Pen8»^ 
cola,  Fla.,  was  withdrawn  in  May  last  as  a  measure  of  precantioix. 
fearing  another  outbreak  of  yellow  fever.    Another  detachment  can 
sent  there  whenever  the  Department  thinks  proper  to  so  order. 

The  troops  are  well  quartered,  except  at  Norfolk,  Va.,  where  ne^ 
barracks  are  urgently  required.    As  stated  in  my  last  report,  a  suitabl 
building  (not  needed  for  other  purposes)  at  the  Norfolk  navy -yard  cai 
easily  be  converted  into  an  excellent  barrack  at  an  estimated  co^^ 
(prepared  by  the  civil  engineer)  of  $12,350.    This  item  was  inserted  L 
the  sundry  civil  bill  at  the  last  session  of  Congress,  and  passed  i\m^ 
Senate,  but  failed  to  pass  the  House  of  Eepresentatives.    I  trust  it  mi 
be  favorably  considered  at  the  next  session. 

There  are  no  quarters  for  officers  at  Norfolk,  Va.,  and  they  are  forco^^ 
to  live  at  long  distances  from  the  men.    An  excellent  site  can  be 
in  the  navy-yard  upon  which  four  inexpensive  houses  could  be  built 
a  cost  of  $24,000. 

In  justice  to  the  officers  of  the  corps  some  increase  of  the  highi 
grades  should  be  made,  which  would,  at  the  same  time,  not  inci 
the  whole  number  of  officers  allowed  bylaw,  but  would  distribute  the 

to  better  advantage.    Promotion  in  the  higher  grades  is  almost  atr ^ 

standstill;  and  from  present  appearances  some  of  the  captains  w^v^U 
never  rise  to  be  majors.    An  excellent  bill  was  presented  to  Gongre-^s^ 
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some  time  since  which,  if  it  had  become  a  law,  woald  remedy  all 
difficulties.  It  should  be  renewed,  and  I  trust  the  Department  may 
eoosider  it  favorably. 

Begulations  defining  the  duties  of  officers  and  men  are  much  needed, 
and  those  drawn  up  by  a  recent  board,  I  trust,  may  receive  the  approval 
of  the  Department. 

The  usual  estimates  for  the  support  of  the  Qorps  were  forwarded  to 
the  Navy  Department  on  the  27th  September  last,  and  on  the  2d  instant. 
Very  respectfully,  your  obedient  servant, 

C.  G.  McCAWLEY, 

Colonel  Commandant^ 
United  States  Marine  Corps, 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy^  Washington^  2>.  C 


United  States  Marine  Corps, 

Quartermaster's  Office, 
WoBhingtonj  D.  C.,  September  10,  1884. 

SiK:  I  respectfally  transmifc  herewith  the  anmial  ''Estimates  of  appropriations 
Rqniredfor  the  serriceof  the  fiscal  year  ending  June  30, 1886,  by  the  quartermaster's 
dep&rtment  of  the  Marine  Corps." 

These  estimates  vary  from  those  submitted  for  fiscal  year  ending  June  30,  1H85,  as 
follows: 

Clothing  is  rednced  95>056,  in  consequence  of  the  cost  of  material  for  manufacturing 
porposes  being  less. 

Repair  of  barracks  is  increased  f5,000,  because  it  is  found  that  the  improvements 
and  repairs  absolutely  required  at  the  several  marine  barracks  cannot  be  made  upon 
the  present  sum  appropriated. 

The  sum  of  $4,500  is  asked  under  the  head  of  '^  hire  of  (|narters,"  to  provide  quarters 
for  officers  serving  with  troops,  where  there  are  no  public  (quarters,  &c. 

This  sum  was  not  embraced  in  the  annual  estimates  submitted  for  fiscal  year  endins 
Jnoe  30, 1885,  but  was  submitted  in  a  supplemental  estimate  for  that  year,  dated 
Jannary  5,  1684. 

The  aggregate  amount  asked  for  the  fiscal  year  ending  June  30, 1886,  is  |264,848.56, 
^ing  165  less  than  the  amount  asked  for  fiscal  year  ending  June  30,  1885. 
I  am,  very  respectfully,  your  obedient  servant, 

WM.  B.  SLACK, 
Quartemuiaterf  Marine  Corps. 

The  Colonel  Commandant, 

United  States  Marine  CarpSf  Headquarters. 
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EitinuiiM  of  appropriatianB  required  for  the  eervioe  of  the  fUoal  pear  ending  June  30, 
hjf  the  quarter maeter's  departmentf  United  States  Marine  Corpe, 


Detailed  oYdeets  of  expenditure,  and  explanations. 


PBOYISIOXB. 

For  1,000  non-commiasioned  oflicere,  mnaicians.  privates,  and  washerwomen, 
305  days,  at  one  ration  per  day,  is  805.000  rations,  st  10  cents  per  ration .... 

For  diflerence  between  tne  cost  of  rations  at  10  cents  and  commntatlon  at 
$1  for  one  enliated  man  employed  as  clerk  to  colonel  commandant,  305 
days,  is  305  rations,  at  81  cents  per  ration,  is 

For  difference  between  the  cost  of  rations  at  10  cents  and  commntation  at 
76  cents  for  eight  enlisted  men  employed  as  clerks  and  messengers,  in 
commandant's,  adjutant  and  inspector's,  paymaster's,  and  qasrtermaster's 
offices,  Washins^ton,  D.  C,  and  assistant  qnartermaster's  offices,  Phila- 
delphia, Pa.,  365  days,  is  2,920  rations ;  at  50  cents  per  ration,  is 

For  diiference  between  the  cost  of  rations  at  10  cents  and  commntation  at 
50  cents'  for  three  enlisted  men,  employed  as  above,  305  days,  is  1,005 
rations,  at  31  cents  per  ration,  is 

KoTB.— Commntation  in  lieu  of  rations  in  kind  at  the  rate  of  $1, 75,  and  50 
cents  to  the  above  enlisted  men,  is  authorised  by  order  of  the  Navy  Depart- 
ment, 28th  June,  1880. 

CLOTHDIO. 

For  2,000  non-commiasioned  officers,  musicians,  and  privates,  at  $40.27  per 

annum,  actual  cost 

For  600  overcoats,  at  $10.02  each 

FUEL. 

For  3,884  cords  of  wood  as  follows :  1  colonel  commandant,  1  colonel,  2  lieu- 
tenant-colonels, 4  minors,  8  staff  mi^on,  2  staff  captains,  12  cantains,  16 
first  lieutenants,  15  second  lieutenants,  1,000  non-oommissioneu  officers, 
musicians,  privates,  and  washerwomen,  0  hospitals.  1  armory,  5  mess-rooms 
for  officers,  10  offices  for  commandant  and  staff  and  commanding  officers  of 
posts,  9  rooms  for  officers  of  the  day,  0  guard-rooms  at  barracks  and  navy- 
vards,  3  stores  for  clothing  and  oUier  supplies,  one-fourth  additional  on 
2,400  cords,  the  Quantity  supposed  to  be  required  in  latitude  north  36  de- 

frees,  ftx>m  1st  BeptemDer  to  30th  April,  000  cords,  amounting  in  all  to 
,884  cords;  at  $0  per  cord 

MILITABT  STORKS. 

For  pay  of  one  chief  armorer,  at  $3  per  day,  $039;  3  mechanics,  at  $2,50  per 
day,  $2,347.50;  in  all 

For  purchase  of  military  equipments,  such  as  cartridge-boxes,  bayonets, 
scabbards,  haversacks,  blanket-bags,  canteens,  taiusket-sUngs,  swords, 
drumt,  bugles,  flags,  and  spare  parts  for  repairing  muskets,  Ac 

For  purchase  of  100  Springfield  rifles,  caliber  45,  $15  each . 

For  purchase  of  smmunition 

For  purchase  and  repair  of  inatruments  for  band,  and  purchase  of  mnaio  . . . 

TKAMSPOBTATIOH  AHD  BBCBUimfO. 

For  tranaportation  of  troopa  and  the  expenaea  of  the  riBomiting  aervioe 

BEPAIB  OF  BABBACK8. 

At  Portsmouth,  N .  H. ;  Boston,  Mass. ;  Brooklyn,  N.  Y. ;  League  Island, 
Pa. ;  Annapolis,  Md. ;  headquarters  snd  navy-yard,  Washington,  D.  C. ; 
Oosport,  Ya.;  and  MareJsland,  California 

Rent  of  building  used  for  manufacture  of  clothing,  storing  supplies,  and 
offices  of  assistant  quartermaster,  Philadelphia,  Pa 

Hire  of  quarters  for  0  enlisted  men,  employed  as  clerks  and  messengers  in 
commandant's,  adjutant  and  inapector's,  paymaater'a  and  qoartermaster'a 
offices,  Washington,  D.  C.  and  assistant  quartermaster's  offioes,  Philadel- 
phia, at  $21  each  per  month 

Hire  of  quarters  for  3  enlisted  men,  employed  as  above,  at  $10  each  per 
month 

'Son. — Hire  of  quarters  at  $21  and  $10  per  month,  for  the  above  enlisted 
men,  authorlsad  by  order  of  the  Kavy  Department,  dated  28th  June,  1880. 


si' 

§1 

n 


$71, 


80,540  00 
6, 010  00 


8,286  50 


9,000  00 

1.500  00 

1,000  00 

500  00 


16^000  00 
2,000  00 

1,612  00 
860  00 


88, 


n 


IS 
10 


18 


EEPOST  OP  THE  SECBEXABT  OF  THE  NAVY. 


205 


EtHtMteB  of  apprapriationa  required  for  the  service  of  the  fiscal  year,  fo. — Continued. 


Detidled  ol^eots  of  expenditure,  and  explanations. 


FORAGK. 

?or  tangfi  in  kind  for  4  hornes  of  the  qaartennastcr's  department  and  the 
ntboiiaed  number  of  offlcen*  horaee 

COMTCrOBXCISS. 

Por  KM  and  oil  at  marine  barracks,  Portsmouth,  N.  H. ;  Boston,  Mass. ; 
Brooklyn,  N.  Y. ;  Leafrue  Island,  Pa. ;  assistant  quartermaster's  oflBces, 
Philsdebbia,  Pa. ;  Annapolis,  Md. ;  headquarters  and  navy-yard,  Wash- 
ingtoD,  U.C. ;  Gosport.  va. :  Pensacola,  Fia. ;  and  Mare  Island,  California 

water  at  marine  barracks,  Boston,  Mass. ;  Brooklyn.  N.  Y. ;  Annapolis, 
Md.;  and  Mare  Island,  California 

«rtw  for  bedding  for  enlisted  men  at  the  various  posts 

f  Brnitore  for  Government  houses 

^{ght,  ferriage,  toll,  cartage,  faneral  expenses  of  marines,  stationery, 
talegraphing,  rent  of  telephones,  apprehension  of  deserters,  per  diem  to 
auiated  men  employed  on  constant  labor,  repairs  of  gas  and  water  flx- 
torea,  office  and  barrack  famitnre,  mess  utensils  for  enlisted  men,  such  as 
Mwia,  plates,  spoons,  knives,  forks,  &c.,  packing-boxes,  wrapping-paper, 
oilcloth,  crash,  rope,  twine,  carpenters'  tools,  tools  for  police  purposes, 
porehase  and  repair  of  hose,  repairs  to  public  carryall,  purchase  and  re- 
pair of  harness,  repair  of  fire-extinguishers,  purchase  and  repair  of  hand- 
ctfta  and  wheelbarrows,  purchase  and  repair  of  cooking  stoves,  ranges, 
««•.  atoTes  where  there  are  no  grates,  purchase  of  ice,  towels,  and  soap 
for  offloM,  improving  parade  grognds,  repair  of  pomps  and  wharves,  lay- 
ing drain  and  water  pipes,  introducing  gas,  and  for  other  purposes 

HIBB  OF  QUABTBRB. 

''^^in  of  quarters  for  officers  serving  with  the  troops  where  there  are  no 
pnbUc  quarters  belonging  to  the  Government,  and  where  there  are  not 
nuBcient  quarters  possessed  by  the  United  States  to  accommodate  them  . 


'Illl 


"^'Tr  3  Si 


M 


$4,742  85 

1,051  95 
1,037  07 
5,000  00 


18,423  89 


ll 


I 


$5,400  OO 


30,255  79 


4,500  oa 


284, 848  56 


Qt'ABTBBMABTBB'S  OFPICB,  TJinTBD  STATBS  MaBINB  COBPS. 

^  Wathington,  SepUmh&r  10, 1884. 

^pectfoUy  submitted. 


W.  B.  SLACK, 
QttarUrmatter,  Marine  Oorps, 


Hbadquabtebs  Marine  Corps, 

Commandant's  Office, 
WcLshington^  i>.  0.,  September  20,  1884. 

SiB:  Inclosed  herewith  is  the  annual  estimate  (in  duplicate)  for  the 
•fPport  of  the  paymaster's  department  of  the  United  States  Marine 
^rps  for  the  fiscal  year  ending  June  30, 1886. 

The  item  of  "  pay  for  thirty  second  lieutenants  ^  is  included,  in  com- 
pliance with  your  instructions  to  me. 

Very  respectfully,  your  obedient  servant, 

C.  G.  MoCAWLET, 
Colonel  Commandant. 

Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy^ 

Washington^  D.  C. 
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Headquarters  Marinx  Corps, 
Faymaster's  Office,  September  26,  1884. 

Sir:  I  respectfally  submit  herewith  estimates  for  the  pay  of  officers,  Don-oommis- 
sioned  officers,  mnsicians,  privates,  and  others  of  the  United  States  Marine  Corps,  for 
the  fiscal  year  ending  June  30, 1886.  These  estimates  show  an  increase  of  $3,567  oyer 
the  estimates  presented  for  the  present  fiscal  year,  as  follows : 

Increase  for  payment  to  discharged  soldiers  fur  clothing  undrawn,  the  pay- 
ment under  this  head  for  the  past  two  years  having  exceeded  the  sum  of 

$30,000  per  annum $10,000 

Decrease^  iu  pay  of  reared  officers *. : $433 

Decrease  in  commutation  of  quarters  for  officers 6, 000 

6.433 

Total  increase 3,567 

I  am,  very  respectfully, 

GREEN  CLAY  GOODLOE, 
Major  and  Paymaater^  Marine  Corpt, 
The  Colonel  Commandant, 

United  States  Marine  CorpSf  Headquarters, 

EsHviates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1886^ 

by  the  paymaster  United  States  Marine  Corps. 


i 


Detailed  objects  of  expenditure,  and  explanations. 


Pay  of  officers  on  the  actire  list: 
For  the  colonel  conimandaDt,  one  colonel,  two  lientenant-colonels,  one  adjotant  and  in- 
spector, one  quarterniaf«t4'r,  one  paymaster,  four  majorx.  two  assistant  qaartermasters, 
one  jndge-ad  vocate-general  United  States  Navy,  niiiet<'en  captains,  tliirty  first  lientenants, 
and  thirty  second  lit-atenants,  per  acts  of  June  3U,  1830,  4  Stat.,  p<  713,  sees.  4,  5 ;  March  2, 
1847, 0  Stat,  p.  153.  sec.  3 ;  August  5.  1854,  10  Stat.,  p.  586,  sec.  1 :  Februarv  21, 1857, 1 1  Stat., 
p.  163,  sec.  1 ;  Julv  17,  1862,  12  Stat.  p.  594,  sec.  2;  June  30,  1864,  13  Stat.,  p.  144,  sec.  1 ; 
March  3,  1865,  13  Stat.,  p.  487,  sec.  1  ;  July  28,  1866,  14  Stat.,  p.  334,  sec.  37;  July  28. 1866. 


,  p.  A 
422.  sec.  37 ;  July  5,  1870,  14  Stat.,  p. 
7;  Navy  regulations,  July  18,  1816; 


14  Stat.,  p.  337,  sec   13:  March  2,  1867,  14  SUit.,  p. 
617,  sec.  1  :  JanuHry  18,  1875,  18  .Stat.,  p.  301,  sec. 

R.  S.,  p.  271,  sees.  1596.  1623 , 

Pay  of  officers  on  the  retired  list : 
For  one  colonel,  three  niajois,  two  assistant  quartermasters,  four  captains,  and  three  sec- 
ond lieutenants,  same  arts 

Pay  of  nnn-conimisRioned  officers,  musicians,  and  privates : 
For  one  sergeant-ma^jor,  one  quartermaster-sergeant,  one  drum-major,  one  leader  of  the 
band,  fifty  first  seigeiints,  one  hundrrd  and  forty  sergeants,  one  hundred  and  eighty  cor- 
porals, thirty  musicians,  ninety-six  drummers  and  fifers,  and  one  thousand  five  hundred 

privates,  same  acts  

Pay  of  civil  force: 

For  ten  clerks  and  two  messengers,  same  acts 

Undrawn  clothing: 

For  payment  to  discharged  soldiers  for  clothing  undrawn,  same  acts 

Transport4ttion : 

For  transportation  of  officers  traveling  under  orders,  without  troops,  same  acts 

Cuiiimntation  of  quarters: 
For  commutation  of  quarters  for  officers  on  duty  without  troops 


Headquarters  Marixr  Corps, 

Faymagter'g  OJlce,  September  26,  1884. 

Respectfully  submitted. 


flO 


389, 
30,00 

1 

670. 


GREEN  CLAY  OOODLOK, 
Major  and  Paynuuter,  Marine  Oorp^' 


Ho.  11.— MOVEMEHTS  OF  VESSELS. 


NORTH  ATLANTIC  STATION. 

The  force  of  this  station  remained  nnder  the  command  of  Bear- Ad- 
miral George  H.  Cooper  nntil  July  26, 1884,  when  he  transferred  it  to 
Acting  Bear- Admiral  S.  B.  Lace,  and  was  retired  from  active  service. 
Od  the  20th  of  September,  Acting  Bear- Admiral  Luce  was  detached 
and  Acting  Bear- Admiral  James  E.  Jouett  succeeded  in  command  of 
tbe  squadron,  which  now  comprises  the  Tennessee,  flag-ship,  Oalena, 
Swatara,  Alliance,  and  Yantic.    The  Yandalia  was  detached  from  duty 
on  the  station  and  was  put  out  of  commission  at  the  navy-yard.  Ports- 
month,  N.  H.,  October  14. 

The  iron-clad  monitors  Passaic,  Nantucket,  and  the  torpedo-boat 
Alarm  (a  special  squadron,  under  Commander  E.  C.  Woodward),  were 
attached  to  the  station  during  the  months  of  August  and  September, 
and  craised  at  sea. 

TENNESSEE 

Sailed  from  New  York  November  27, 1883,  and  anchored  in  Hampton 
Koads;  from  there  went  up  to  the  navy-yard,  and  on  the  11th  of  De- 
cember dropped  down  to  the  Boads  and  proceeded  the  next  day  on  a 
cruise  to  the  West  [ndies,  arriving  at  St.  Thomas  the  21  st  of  December. 
Sailed  thence  December  29, 1883,  and  arrived  at  Port-au-Prince,  Hay ti, 
on  January  2,  1884.  The  customary  civilities  were  exchanged  between 
the  President  of  the  Bepublic  and  the  admiral.  The  vessel  sailed  on 
the  15th  and  reached  Aspinwall  on  the  20th,  where  she  remained  until 
January  27th.  During  the  stay  at  Aspinwall  a  careful  examination 
wavS  made  of  the  work  in  progress  upon  the  Panama  Canal,  and  a  full 
Import  was  made  to  the  Department,  under  the  order  of  the  admiral, 
'^y  Lieut.  B.  P.  Bodgers.  From  Aspinwall  the  Tennessee  proceeded, 
January  27,  to  New  Orleans,  La.,  arriving  there  the  8th  of  February, 
*J»d  remaining  until  the  3d  of  March,  when  she  sailed  for  Vera  Cruz, 
J^cxico,  arriving  Miirch  8th.  The  admiral  visited  officially  the  city  of 
Mexico  and  i)aid  his  respects  to  the  President.  On  the  22d  of  March 
^^^  Tennessee  sailed  for  Havana,  Cuba,  arrived  on  the  27th,  and  re- 
jnained  until  the  3d  of  April,  when  she  sailed  for  Key  West,  reaching 
*°ere  the  next  morning.  The  admiral  inquired  into  the  alleged  "Cuban 
^^pedition  "  from  Key  West,  and  remained  until  the  10th  of  May.  On 
^^  last-named  date  the  Tennessee  departed  for  Hampton  Boads,  an- 
chored off  Fortress  Monroe  on  the  14th  of  May,  and  proceeded  May  26 
^^.  New  York,  arriving  the  28th.  On  the  10th  of  July,  in  company 
^ith  the  Yandalia,  Yantic,  and  Alliance,  she  sailed,  cruised  at  sea,  ex- 
^[cising  in  steam-fleet  tactics,  and  various  movements,  and  arrived 
^^  Portsmouth,  K  H.,  on  the  21st  of  July.  While  at  Portsmouth  the 
Tennessee,  Yandalia,  Swatara,  Yantic,  and  Alliance,  and  the  training- 
Snips  Portsmouth  and  Jamestown,  participated  in  the  reception  of  the 
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Oreely  Belief  Expedition,  August  1,  and  the  officers  and  on 
part  in  the  municipal  reception  on  shore  August  4.  The  s^ 
sailed  for  Narragaosett  Bay  on  the  6th  of  August,  where  they 
the  16th,  after  having  exercised  at  sea  at  naval  tactics.  On  th< 
ing  of  August  20,  the  squadron  got  under  way  for  the  purpose 
ing  the  speed  of  vessels  on  the  measured  mile,  and  of  ascertain 
tacliical  diameter  of  each  vessel.  The  Swatara,  Alliance,  and 
were  engaged  in  torpedo  practice.  On  the  21st  of  September,  t] 
nessee,  Swatara,  Yantic,  and  Alliance  sailed  for  New  York,  tl 
dalia  having  left  on  the  4th  for  Portsmouth,  N.  H.  The  vessels 
at  New  York  on  the  following  day. 

VANDALIA 

Sailed  from  Norfolk  December  10,  1883,  on  a  cruise  to  thi 
Indies  and  visited  the  following  places :  Port  Castries,  St.  Lucis 
of  Spain,  Trinidad;  La  Guayra,  Venezuela;  Curasao;  St  Ma: 
vanilla,  Gartageua,  and  Aspinwall,  United  States  of  Colombia; 
arrived  at  the  last-named  port  the  7th  of  March,  1884.  On  th< 
March  sailed  on  a  cruise  to  the  Bahamas.  On  the  19th  of  1^ 
finally  left  Matanzas,  Cuba,  for  Key  West,  reaching  there  tl 
day  and  sailing  on  the  22d  for  New  York,  where  she  arrived 
27th  of  May.  She  sailed  September  4,  and  proceeded  to  the  naT 
Portsmouth,  N.  H.  From  the  10th  of  July  to  the  5th  of  Septem 
Yandalia  was  with  the  squadron  in  Narragansett  Bay  and  vicu 
ercising  at  naval  tactics. 

ALLIANCE 

Arrived  at  Port  an  Prince  December  6, 1883,  from  Boston,  and 
during  the  first  quarter  of  1884  the  ports  of  Santiago,  Cuba;  I 
olas  Mole  and  Cape  Haytien,  Hayti ;  Puerto  Plata,  San  Doming 
Key  and  Grand  Key,  Turk's  Islands;  San  Juan,  Porto  Rico;  St.  1 
Basse  Terre,  St.  Kitt's :  St.  John's,  Antigua;  Pointe  k  Pitre, 
loupe;  St.  Pierre;  Port  Castries,  St.  Lucia;  and  Kingston,  St.  V 
reaching  the  last-named  port  the  27th  of  March.  During  the 
quarter  of  the  year  the  following  ports  were  visited,  the  vessel 
left  Kingston  the  1st  of  April :  Key  West,  Fort  Jefferson,  To 
Matanzas,  Cardenas  and  Nuevitas,  Cuba  and  Nassau,  N.  P.  { 
Nassau  the  4th  of  June  and  arrived  at  Norfolk  the  12th  of  that 
sailed  the  next  day  and  arrived  on  the  16th  at  New  York.  Fi 
10th  of  July  to  the  21st  of  September  the  Alliance  was  with  the 
ron  in  Narragansett  Bay  and  vicinity  exercising  at  naval  tactic 
returned  to  New  York  on  the  22d  of  September. 

SWATABA 

Arrived  'at  Port  au  Prince  October  21,  1883,  from  Boston, 
mained  until  January  28, 1884,  when  she  visited  the  following 
X)orts :  Miragoane,  Kingsjton,  the  Boca  del  Toro,  and  Aspinwall, 
from  the  last-named  March  24,  and  arriving  on  the  31st  at  Ke^ 
On  the  4th  of  April  left  Key  West,  visited  Cardenas  and  Ma 
Cuba,  -^^nd  returned  to  Key  West  April  28.  On  the  10th  of  Ma^i 
for  New  York,  and,  after  a  short  stoppage  at  Hampton  Boads,  i 
New  York  on  the  28th  of  May.  On  the  16th  of  July  the  Alliance 
for  the  Portsmouth,  N.  H.,  navy-yard,  and  remained  there  until 
of  August.    From  that  date  until  the  2lBt  of  September  this  ves 
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with  the  squadron  in  l^arragansett  Bay  and  vicinity  exercising  at  na- 
^l  tactics.  She  returned  to  the  navy -yard,  New  York,  on  the  25tb  of 
September. 

GALENA 

Sailed  firom  the  navy-yard,  New  York,  February  16,  1884,  proceeded 
to  Hampton  Boads  and  thence  on  a  cruise  to  the  West  Indies.  She 
visited  Kingston,  Jamaica;  Port  au  Prince  and  Gape  Haytien,  Hayti : 
San  Jaan,  Porto  Hico;  St.  Thomas;  Fredericksted,  Santa  Cruz,  and 
arrived  at  Key  West  May  1, 1884.  She  remained  at  that  port  until  the 
16tii  of  August,  when  sailed,  arriving  at  Portsmouth,  N.  H.,  the  23rd  of 
August. 

YANTIO 

Sailed  from  New  York  February  19, 1884,  and  visited  the  following 
ports:  Nassau,  N.  P.;  Port  Nipe,  Matanzas,  and  Havana,  Cuba;  Key 
West,  Fla.,  and  vicinity,  arriving  at  the  last-named  port  on  the  22d  of 
April.  On  the  22d  of  May,  departed  for  New  York,  where  she  arrived 
on  the  28th  of  May.  From  the  10th  of  July  to  the  2l8t  of  September  the 
Yantic  was  with  the  squadron  in  Narragansett  Bay  and  vicinity  ex- 
ercising at  naval  tactics.  She  returned  to  New  York  on  the  22d  of 
September. 


SOUTH  ATLANTIC  STATION. 

At  present  the  Nipsic  is  the  only  vessel  on  this  station ;  the  flag-ship 
Brooklyn,  flying  the  flag  of  Rear- Admiral  T.  S.  Phelps,  having  returned 
to  New  York  early  in  October,  1884. 

BROOKLYN, 

On  ber  return  from  the  East  and  West  coasts  of  Africa  to  the  east 
coast  of  Soath  America,  visited  the  island  of  St.  Helena,  arriving  on 
the24th  of  April,  1884,  and  departing  on  the  6th  of  May.  She  returned 
to  Montevideo,  Uruguay,  on  the  5th  of  Jane.  Sailed  on  the  14th  of  July, 
ftnived  at  Bio  de  Janeiro,  Brazil,  the  21st,  and  on  the  Ist  of  September 
departed  for  New  York,  where  she  arrived  the  8th  of  October. 

NIPSIC 

Sailed  from  Eiiontevideo  January  5, 1884,  and  visited  Buenos  Ayres 
ftnd  Bio  de  Janeiro. 


PACIFIC  STATION. 

« 

The  force  on  this  station  is  now  commanded  by  Bear- Admiral  John 
H.  Upshur,  who  succeeded  Bear- Admiral  A.  K.  Hughes  on  the  8th  of 
-^Pril,  1884,  upon  that  officer's  retirement  from  active  service. 

The  following  vessels  comprise  the  squadron:  the  flag-ship  Hartford, 
Shenandoah,  Lackawanna,  Wachusett,  Iroquois,  and  Pinta.  The  last- 
'^med  vessel,  in  September  last,  relieved  the  Adams  prior  to  her  being 
pot  out  of  commission. 

HABTFOBD 

Sailed  from  Valparaiso,  Chili,  January  9, 1884,  arrived  at  Honolulu, 
'lawaiian  Islands,  February  24.    On  the  27th  the  admiral  called  on 
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the  King,  and  on  the  28th  His  Majesty  yisited  the  ship  and  was  n 
with  appropriate  honors.  The  vessel  left  Honolulu  March  4,  i 
rived  at  San  Francisco  March  17,  and  at  the  navy-yard,  Mare  '. 
OaL,  on  the  31st  of  March.  She  left  the  navy-yard  on  the  i 
April  and  proceeded  as  far  as  San  Pedro,  Cal.,  having  touched  a 
terey  and  Santa  Barbara,  Cal.,  when  she  returned  to  the  yard  for 
arriving  on  the  24th  of  May.  On  the  2d  of  July  she  again  saile 
the  yard,  touched  at  Pichilinque,  Lower  California;  Mazatla 
Acapulco,  Mexico ;  San  Jos^  de  Guatemala;  Corinto,  Nicaragua 
ama,  United  States  of  Colombia;  Payta,  Peru,  and  reached  Call 
27th  of  September. 

SHENANDOAH 

Left  Montevideo,  on  the  South  Atlantic  station,  March  30. 
touched  at  Sandy  Point,  Patagonia,  and  arrived  at  Yalparais< 
5.  Sailed  the  15th  of  May,  and  visited  Coquimbo,  Chili;  Callao, 
Payta,  Peru,  arriving  at  the  last-named  port  September  11th.  i 
2l8t  of  October  last  the  vessel  was  at  Callao. 

LACKAWANNA, 

During  the  last  quarter  of  1883,  and  the  first,  second,  and  third 
ters  of  this  year,  has  been  cruising  between  Yalparaiso  and  i 
On  the  21st  of  October  (last  advice)  she  was  en  route  to  Callai 
Panama,  and  was  expected  to  arrive  on  the  23d  of  October. 

WACHUSETT 

Arrived  at  Callao  December  2, 1883,  and  on  the  26th  of  February 
sailed  and  visited  Arica  and  Iquique,  Peru;  Yalparaiso,  and  Coq 
returning  to  Callao  the  28th  of  June.  On  the  4th  of  August  left 
and  visited  Payta;  Chatham  Island;  Bahia,  Manta,  Ballerita  Pni 
Guayaquil,  Ecuador;  and  Timbez  and  Payta,  Peru,  returning 
last-named  port  September  12.  At  last  advices,  October  21,  the 
was  at  Callao. 

IROQUOIS    . 

Arrived  at  Talcahuano  January  9, 1884;  visited  Yalparaiso;  Cj 
Antofagasta,  Bolivia;  Iquique,  Arica,  Pisco,  Peru;  and  reached 
on  the  17th  of  April.  At  last  advices  (October  21)  the  ves8( 
cruising  in  Australian  waters,  and  was  expected  to  return  to  the  i 
about  February  15,  1885. 

PINTA 

Arrived  at  Sitka,  Alaska,  August  17, 1884,  and  relieved  the  I 

ADAMS 

Left  Sitka,  where  she  had  been  long  stationed,  on  the  19th,  a 
rived  at  the  Mare  Island  navy-yard  the  28th  of  August. 

MONONOAHELA. 

The  stwe-ship  Monongahela  was  put  in  commission  July  10, 1^ 
the  Mare  Island  navy-yard,  and  arrived  at  Callao  September  10 
a  passage  of  53  days  from  San  Francisco. 


i 
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PENSACOLA, 


'J 


Eormer  flap:-ship,  sailed  on  a  cruise  around  the  world  from  Callao, 
Peru,  to  Hampton  Roads,  Va.  She  left  Callao  on  the  12th  of  July, 
1883,  and  arrived  at  Hampton  Hoads  the  4th  of  May,  1884,  liaviug  vis- 
ited the  following  ports:  Honolulu,  Hawaiian  Islands;  Yokohama, Kobe, 
l^agasaki, Japan;  Hong-Kong,  China;  Singapore,  India;  Batavia,  Java; 
Tamatave  and  Tenerine,  Madagascar;  Port  Elizabeth  and  Cape  Town, 
South  Africa;  St.  Helena,  Baibadoes,  and  the  Bermudas. 


EUROPEAN  STATION, 

This  station  is  now  under  the  command  of  Rear- Admiral  Earl  English, 
who  relieved  Rear- Admiral*  0.  H.  Baldwin  on  the  20th  of  September, 
1884,  after  the  retirement  from  active  service  of  the  last-named  officer. 
At  present  the  force  on  the  station  consists  of  the  Lancaster  (flag-ship), 
Kearsarge,  and  Quinnebaug.  In  July  last  the  squadron,  while  ren- 
dezvousing at  Lisbon,  received  new  officers  and  crews  for  the  flag-ship, 
and  the  Quinnebaug,  from  the  United  States  steamship  Powhatan, 
and  transferred  those  whose  term  of  service  had  expired  to  that  vessel 
for  passage  to  New  York. 

LANOASTEB 

Sailed  October  5, 1883,  from  Cadiz,  Spain,  and  visited  the  ports  of 
Villefranche,  France ;  Leghorn  and  Messina,  Italy ;  Palermo,  Sicily ; 
Alexaudria,  Egypt;  Jaffa  and  Beirut,  Syria;  Larnaca,  Cyprus; 
Smyrna  and  Chanak,  Turkey  ;  Tenedos ;  the  Piraeus,  Greece ;  Messina, 
Sicily ;  Marseilles,  France ;  Malaga,  Spain,  and  Gibraltar,  arriving  at 
the  last-named  place  June  27, 1884.  Sailed  July  1,  and  visited  Lisbon, 
Portagal;  Corunna,  Spain;  and  Southampton,  England,  arriving  the 
3d  of  August.    Intended  to  leave  the  7th  of  October  for  Lisbon  direct. 

KEAKSABGE 

Visited  Mogador  and  Casa  Blanca,  Morocco,  and  arrived  at  Gibraltar, 

October  8,  1883.     Sailed  on  the  9th  of  that  month  and  visited  Malaga, 

Cartagena  and  Alicante,  Valencia,  and  Barcelona,  Spain;  Algiers, 

-^^greria ;  Port  Mahon,  Minorca ;  Marseilles  and  Villefranche,  France ; 

'Aching  the  last-named  port  December  1, 1883.    On  the  8th  of  Jan- 

^*ry,  1884,  departed,  and  visited  Genoa,  Spezzia,  Leghorn,  Civita 

^eechia,  Naples,  and  Palermo,  Italy.    Sailed  from  the  last  named  place 

J^  the  28th  of  February,  and  reached  Alexandria  on  the  4th  of  March. 

|*ft  on  the  28th  for  Port  Said,  and  thence,  after  coaling,  proceeded  to 

•'affa,  arriving  on  the  31st  of  March.     Sailed  on  the  9th  of  April  and 

JJJited  Beirut,  Larnaka,  Smyrna,  Salonica,  the  Piraeus,  Lata  Kiyah, 

I^Poh,  Sidon,  Acre,  Haifa,  and  returned  to  Alexandria  on  the  27th  of 

^^^e.    Sailed  July  1,  visited  Zante  and  Corfu,  Greece ;  Trieste,  Austria; 

*lalaga  and  Cadiz,  Spain;  and  Lisbon,  Portugal;  reaching  the  last- 

^^med  port  the  16th  of  September.    At  last  advices,  October  6,  she 

^^  still  at  Lisbon,  under  orders  to  cruise  on  the  coast  of  Africa. 

QUINNEBAUG 

^mained  at  Leghorn,  undergoing  repairs,  from  September,  24,  1883, 
'^'^til March  31, 1884,  when  she  sailed  and  visited  Goletta,  Tunis;  Tripoli; 
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Alexaiulria,  Egj'pt;  Smyrna,  Tene^os,  Ghanak,  and  OonstautiDople, 
Turkey;  the  PirsBns,  Greece;  Messina,  Sicily;  Gagliari,  Sardinia;  Bar- 
celona and  Malaga,  S])ain ;  arriving  at  Gibraltar  the  27th  of  June, 
Sailed  July  5,  reached  Lisbon  the  7th,  left  on  the  23d  and  arrived  at 
Southauiptoii,  England,  the  29th  of  July.  On  the  30th  of  August  sailec 
and  visited  St.  Helen's  iioads,  Isle  of  Wight ;  Deal,  N"orth  Shields,  auc 
Plamborough  Head,  England;  Leith,  Scotland;  xlutwerp,  Belgiam 
Cuxhaven  and  Glucksta^t,  Germany;  arriving  at  the  last-named  poi 
the  30th  of  September.  She  is  under  orders  to  proceed  to  Hamburg 
Germany,  and  thence  to  Lisbon,  so  timiiig  her  movements  as  to  reae 
Lisbon  not  later  than  the  15th  of  October. 


ASIATIC  STATION, 

This  station  is  commanded  by  Acting  Kear-Admiral  John  Lee  Davi 
who  assumed  the  command  December  19, 1^83,  and  whose  flag  is  bori: 
by  the  Trenton.  During  the  past  year  the  Richmond  and  Essex  hai 
been  ordered  home,  and  the  squadron  increased  by  the  arrival  of  tt 
Trenton,  Ossipee,  and  Alert.  The  Enterprise,  Juniata,  Monocacy,  an 
Palos  remain  attached  to  the  station. 

TRENTON 

Left  New  York  in  the  month  of  November,  1883;  visited  Marseille 
France;  Naples,  Italy;  Port  Said;  Suez;  Aden;  Bombay;  Colomb 
Ceylon ;  and  Singapore,  and  arrived  at  Hong-Kong  May  1, 1884;  left  tl 
10th,  reached  Nagasaki  the  17th;  sailed  the  28th,  arrived  atChemnlp 
Korea,  the  31st,  where  remained  until  June  27,  when  left  and  arrived ; 
Nagasaki,  Japan,  the  29th  of  June;  sailed  on  the  12th  of  July,  visiti 
Kobe  and  Yokohama,  Japan;  Woosung  and  Shanghai,  China.  At  la 
accounts,  October  2,  she  was  still  at  Shanghai. 

OSSIPEE 

Left  Hampton  Roads,  Virginia,  the  30th  of  April,  touched  at  the  Azor 
and  arrived  at  Gibraltar  on  the  27th  of  May.  Sailed  13th  June,  visits 
Palermo;  Messina;  Port  Said,  Ismalia,  and  Suez,  Egypt;  Aden;  O 
lombo;  Singapore;  and  Hong-Kong,  arriving  at  the  last-named  po 
September  1.  Left  for  Shanghai  the  15th,  and  amved  there  the  2l8t 
September.    At  last  accounts,  October  2,  she  was  still  in  port. 

JUNIATA 

Left  Canton,  China,  January  17,  1884;  visited  Hong-Kong,  Swato 
and  Amoy,  China,  and  arrived  at  Shanghai  the  2d  of  January.  Sail< 
on  the  15th,  reached  Nagasaki  the  18th ;  departed  on  the  24th,  ai 
arrived  at  Roze  Island,  Korea,  the  29th  of  January.  Sailed  the  20th. 
May,  arrived  at  Nagasaki  the  26th,  and  Shanghai  the  7th  of  June.  L^ 
on  the  19th,  and  returned  to  Nagsisaki  the  21st  of  June.  Sailed 
the  12th  of  July;  visited  Kobe  and  Yokohama,  Japan;  Shanghai  a»i 
Ningpo,  China,  and  returned  to  Shanghai  on  the  25tli  of  SeptemlH 
and  at  last  accounts,  October  2,  was  still  at  that  port. 

ENTERPRISE 

Arrived  at  Nagasaki  February  13, 1^84,  from  Boze  Island,  Korea,  a- 
proceeded  to  Chefoo  and  Shanghai,  reaching  the  last-named  place 
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8th  of  March.  On  the  13th  of  April  sailed  and  visited  Hong-Kong, 
Canton,  Macao,  Swatow,  Amoy,  Foochow,  ^N^ingpo,  Shanghai,  Hankow, 
EiaEiang,  and  Ghin-Kiang,  China,  returning  to  Nagasaki  on  the  21st 
of  Jaue.  Sailed  July  12,  reached  Kobe  the  17th,  departed  on  the  19th, 
arriTed  at  Yokohama  the  21st,  and  on  the  27th  left  for  Shanghai. 
Visited  Woosung,  Foochow,  Shanghai,  Tungchow-foo,  Chefoo,  arriving 
at  the  last-named  port  on  the  28th  of  September. 

Left  Nagasaki  on  the  27th  of  November,  1883;  visited  Amoy,  Swatow 
HoDg-Eong,  Canton,  and  returned  to  Nagasaki  on  the  17th  of  Marchy 
1884.    Sailed  on  the  20th;  visited  Jabout,  Marshall  Island,  Yokohama, 
and  Kobe,  and  returned  to  Nagasaki  the  4th  of  June.    Sailed  thence 
on  the  12tli  of  July  for  the  United  States. 

MONOOAOY 

Arrived  at  Shanghai  November  24,  1883,  wliere  she  remained  until 
February  16,  1884,  when  sailed  and  visited  Ningpo,  Foochow,  Amoy, 
Swatow,  Hong-Kong,  Canton,  and  Shanghai,  arriving  at  Shanghai  on 
the  13th  of  June.  Sailed  on  the  30th  of  July  and  reached  Foochow 
the  2d  of  August,  where  she  was  at  last  advices. 

ALERT 

Arrived  at  Nagasaki  the  18th  of  February,  1884,  having  left  the  navy- 
yard  at  Mare  Island,  California,  November  24,  1883,  and  stopped  at 
Honolalu.  Sailed  on  the  26th;  visited  Shanghai  and  returned  to  Naga- 
saki the  13th  of  June.  Sailed  on  the  23d  and  reached  Chemulpo,  Korea, 
the  25th  of  June.  On  the  9th  of  August,  departed  and  returned  to 
Nagasaki  the  12th  of  that  month.  Left  Nagasaki  on  the  16th,  reached 
floDg-Eong  the  26th ;  and  on  the  28th  arrived  at  Canton,  where  she 
^as  at  last  advices. 

PALOS 

Arrived  at  Tien-Tsin  November  18,  1883;  sailed  on  the  8th  of  March, 
1884;  visited  Taku,  Woosung,  and  Shanghai,  arriving  at  the  last  named 
port  the  19th  of  March.  On  the  13th  of  May  departed  and  visited 
^Jngpo,  Kintung,  Foochow,  Hooi-tan  Bay,  Amoy,  Uong-Kong,  and 
J^anton,  arriving  at  the  last-named  port  the  29th  of  May.  Sailed  on  the 
1^  of  July,  visited  Hong-Kong  and  returned  to  Canton  the  20th  of  July, 
JJjJ,  the  28th  of  August  departed  and  visited  Swatow,  Shanghai,  and 
^Wn-Kiang,  arriving  at  the  last-named  port  on  the  23d  of  September. 

RICHMOND, 

former  flag-ship  on  the  station,  left  Hong-Kong  April  9, 1884,  on  her 
^^Urnto  the  United  States  via  the  Suez  Canal.  Ste  arrived  at  New 
^^I'k  on  the  22d  of  August. 


SPECIAL  SERVICE. 
POWHATAN 


Q  In  July  last  was  sent  to  Port  Royal,  S.  C,  and  received  on  board  the 

government  coal  at  that  station  preparatory  to  its  being  broken  up. 

Y^ployed  until  June  26  on  Atlantic  coast.    June  26,  sailed  from  New 

^x*k  for  Lisbon,  Portugal,  with  relief  officers  and  crews  for  the  Lan- 
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caster  and  QuinDebang.  Returned  to  New  York  with  the  old  officers 
and  crews  of  these  vessels  August  21.  Hap  since  been  employed  in 
carrying  Government  freight  to  dififerent  yards. 

TALLAPOOSA 

Employed  in  carrying  freight,  &c.,  to  the  navy -yards  on  the  Atlantic 
coast  until  August  24,  1884,  when  she  was  sunk,  the  schooner  J.  S. 
Lowell  having  collided  with  her  about  6  miles  east  of  Vineyard  Haven. 

RANGER. 

Surveying  on  Mexican  and  Central  American  coasts. 

MICHiaAN. 

Service  on  the  lakes. 

DESPATCH. 

Washington  navy-yard,  waiting  orders. 

NINA 

Was  placed  in  command  of  Lieut.  Gommander  B.  B.  Hitchcock,  at 
New  York,  August  27,  and  was  employed  at  the  scene  of  the  wreck  of 
the  Tallapoosa.    She  returned  to  New  York  in  October. 

. 

PASSAIO 

Was  put  in  commission  at  Annapolis  late  in  April,  and  was  pat  oat 
of  commission  there  October  18.  She  formed  a  part  of  a  special  sqoad- 
ron  under  Commander  Woodward. 

NANTUCKET 

Was  commissioned  at  Norfolk  June  16,  1884,  and  put  out  of  commis- 
sion at  New  York  October  6.  She  formed  a  part  of  a  special  squad- 
ron under  Gommander  Woodward. 

ALARM 

Formed  a  part  of  the  special  squadron  under  Gommander  Woodward 
from  early  in  July  until  October  6,  when  put  out  of  commission  at  New 
York. 


APPRESTICE  TRAINING  SQUADRON, 

The  apprentice  training  squadron  remained  under  the  command  of 
Oommodore  S.  B.  Luce  until  the  30th  of  June,  1884.  The  vessels  are 
the  New  Hampshire  (iiag-ship)  and  the  sailing  ships  Portsmouth,  James- 
town, and  Saratoga. 

PORTSMOUTH 

Sailed  from  Norfolk,  Va.,  the  26th  of  February,  1884,  on  a  cruise  to 
Martinique  and  St.  Thomas,  and  arrived  April  28, 1884,  at  Newport,  B. 
I.,  with  yellow  fever.  Proceeded  to  Norfolk  in  October,  and  arrived 
there  November  3. 
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JAMESTOWN 

Sailed  the  18tb  of  February,  1884,  from  Newport  oq  a  cruise  to  the 
"Windward  Islands,  West  Indies,  touching  at  Pointe  ^  Pitre,  Guada- 
loape,  Basse-Terre,  St.  Christopher,  and  St.  Thomas.  She  returned  to 
Xewport  on  the  9th  of  June,  1884.  Proceeded  to  Norfolk  in  October, 
arriving  there  the  31st. 

SARATOGA 

Sailed  March  3, 1884,  from  New  York  on  a  cruise  to  Lisbon,  Portugal ; 
Corto  Praya,  Gape  de  Yerde  Islands ;  Funchal,  Madeira,  and  Santa 
Gra2,  West  Indies.  She  arrived  at  Newport  on  the  2d  of  July,  1884. 
Proceeded  to  Norfolk  in  October,  and  arrived  there  November  3. 


Ho.  12.— SALE  OF  OLD  VESSELS. 


memorandum  concerning  the  sale,  under  the  fifth  section 
of  the  deficiency  act  approved  march  3,  1883,  of  vessels 
stricken  from  the  na  vt  register. 

Navy  Department, 
Washington^  November  24, 1884. 

In  a  memorandam  of  November  30,  1883,  which  aeconrpanied  there- 
port  of  the  Secretary  of  the  Navy,  December  1, 1883,  pagea  162-163, 1 
stated  that  the  total  amount  of  sales  of  old  vessels  to  that  date  was 
$384,763. 

In  this  sum  was  included  the  price  which  was  offered  for  the  Nia- 
gara, $29,000.  The  sale  of  that  vessel  having  been  subsequently  set 
aside  for  iuformality,  this  $29,000  should  be  deducted  from  the  aggregate 
amount  reported  ($384,753),  leaving  $355,753  as  the  amount  actually 
realized  from  the  sales  made  in  June  and  November,  1883. 

May  3,  1884,  the  Pawnee,  Supply,  and  Benicia  were  sold  for  the  sum 
of  $24,312,  increasing  the  total  receipts  to  $380,065,  which  is  the  eutire 
sum  for  which  the  Secretary  of  the  Navy  is  accountable. 

The  following  is  an  exhibit  of  the  dates  of  the  deposit  in  the  Treas- 
ury of  the  sums  received : 


Date. 


No.  of  cer- 
tificate of 
depoeit. 


Amonnt  of 
deposit 


1883. 
Sept.  27. 


Oct. 


1. 

4 


12 
18 
25 
31 

Hov.  22. 
1884. 

May    0 
18. 
27 
6. 


Total 


27804 
27832 
27836 
27849 
27863 
27911 
27950 
28005 
28054 
28215 

29268 
29298 
29389 
29161 


li,4eooi 

13,140  00 
35,627  70 
36.585  00 
19.935  00 

7,296  00 
IS,  188  » 

9.990  00 

146^30615 

30,193  00 

81,2315 

•4fl,287  00 

s!  409  90 

1,170  90 


886,815  05 


*  This  sum  was  originally  deposited  in  the  office  of  the  Assistant  Treasurer  at  San  FrandMo,  D^ 
oember  3, 1883. 

These  deposits  included  the  following  sums : 

Over  deposit  on  the  Seaweed $350  00 

Ten  per  cent,  deposit  on  the  bid  for  the  Niagara 2,900  00 

Ten  per  cent,  deposit  on  the  bid  for  the  Colorado 3,50000 

6,750  00 

And  an  overpayment  on  account  of  the  Boanoke  of  5  cents  in  exoefis 
of  the  purchase  money. 
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)  $6,750  having  been  refunded  to  the  bidders,  there  was  left  in  the 
ary  to  the  credit  of  the  Secretary  of  the  Navy  $380,065.05.  Of 
um  $200,000  were  covered  into  the  Treasury  the  18th  day  of  April, 
by  the  Secretary  of  the  Navy,  and  20  cents,  subsequently,  by 
laster  Peterson ;  leaving  the  Secretary  of  the  Navy  otherwise  to 
mt  for  the  sum  of  $180,064.85. 

e  account  current  herewith  transmitted  (a  duplicate  of  that  sent  to 
fourth  Auditor  of  the  Treasury  by  the  Secretary  of  the  Navy,  with 
lecessary  vouchers  for  its  proper  settlement)  made  up  to  Septem- 
0, 1884,  shows  the  sums  received  at  different  times  from  the  sale 
1  vessels  and  the  disbursements  on  account  thereof.  It  will  be 
by  the  account  current  that  the  following  sums  were  paid  out  by 
lecretary  of  the  Navy  to  September  30, 1884 : 

[TertisinK $9,202  80 

iDting 9  96 

)loraao,  stripping  for  sale |503  34 

couderoga,  stripping  fur  sale 58G  21 

1,089  55 

ols 49  50 

bor  iu  breaking  up  old  vessels,  viz : 

tnoeoticut |18, 743  41 

inandaigaa 9, 196  00 

ilossuB 5, 491  57 

va 1,280  29 

issachnsetts 11,915  65 

ymouth 2,747  63 

rginia 225  68 

jnnsylvauia 12,256  30 

regon 2. 107  30 

lowdrop 231  89 

64, 195  72 

Total 74,547  53 

ng  to  be  accounted  for 105,517  32 

>  was  on  deposit  iu  the  Treasury  of  the  United  States  by  the  special 
Dont  of  the  Secretary  of  the  Navy  on  the  30th  of  September  last,  as 

statement  of  the  Treasurer ...; 98,823  74 

tst  which  there  was  an  outstanding  check  of 50  00 

ng  a  net  balance  subject  to  check  of 98, 773  74 

paymasters  had  in  their  hands  (remittances  unexpended)  for  dis- 

sement  in  breaking  up  old  vessels  .'. 6, 743  58 

105,517  32 

B  sum  in  the  Treasury  on  the  30th  September  subject  to  check 98, 773  74 

'  has  been  drawn  out  up  to  November  24— 

verpayment,  purchase  of  the  Roanoke |0  05 

emittances  to  paymasters  to  be  used  in  breaking  up  ves- 
sels      67,018  00 

opay  for  advertising 100  50 

67, 118  55 

ng  in  the  Treasury  to  the  special  account  of  the  Secretrarv  of  the 

7 31,655  19 

«  following  vessels  are  in  process  of  being  broken  op,  in  accord- 
with  instructions  of  the  Department  of  August  14,  1884:  Colos- 
iudjava,  at  New  York;  Massachusetts  and  Plymouth,  at  Ports- 
h,  K.  H.;  Oregon  and  Pennsylvania,  at  Boston. 
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The  instractions  referred  to  were  as  follows : 

Navy  Dspartmemt, 
Washington  J  August  U,  1884. 

Sir  :  Having  fally  considered  the  snbject.  the  D/Bpartment  has  decided  to  carry  out 
the  recommendation  of  the  Naval  Board  or  Inspection  and  the  Chief  of  the  Bareao 
of  Construction  and  Repair  as  to  the  disposition  of  the  unfinished  vessels  at  the  sev- 
eral navy-yards ;  that  is,  that  they  be  broken  up  by  the  Bureau  of  Construction  and 
Repair  by  day^s  labor. 

The  necessary  orders  will,  therefore,  be  given  by  yon  to  break  up  in  that  manner 
the  Massachusetts  and  the  Plymouth. 

You  are  enjoined  to  see  that  the  work  is  done  with  the  strictest  economy,  so  aa  to 
keep  the  expenditures  down  to  the  value  of  the  old  material  to  be  ri^alized  from  the 
ships  when  broken  up;  and  as  the  same  skilled  labor  required  to  build  a  ship  is  not 
necessary  to  break  her  up,  only  a  small  number  of  shipwrights,  receiving  full  pay  m 
such,  are  to  be  employed,  together  with  a  limited  number  of  borers,  who  will  be 
paid  in  like  manner,  on  these  vessels.  All  other  workmen  so  employed  are  to  be  paid 
as  laborers. 

The  object  of  ^he  Department  in  having  these  vessels  broken  up  by  the  Bareaa  of 
Construction  in  the  yard  is  not  to  give  employment  to  workmen,  but  to  clear  the  yard 
of  the  useless  ships  at  the  lowest  possible  cost. 

You  will  furnish  the  naval  constructor  of  the  yard  with  a  copy  of  these  instraot- 
ions,  and  inform  him  that  the  Department  expects  to  receive  his  hearty  co-operation 
in  carrying  them  out. 

Very  rebpectfully, 

EARL  ENGLISH, 
Acting  Secretary  of  ike  Ntuf. 

Rear-Admiral  C.  H.  Wells, 

Commandant  Navy-  Yard,  Portemouth,  A\  H. 

Similar  instractions  were  given  to  tlie  commandant  at  Boston  aboat 
the  Oregon  and  Pennsylvania,  and  to  the  commandant  at  ]^ew  York 
aboat  the  Golosnas  and  the  Java. 

Until  this  work  is  completed,  under  the  provisions  of  section  6  of  the 
act  of  March  3,  1883,  which  require  that  the  cost  of  removing  vesada 
shall  be  paid  from  the  proceeds  of  sales,  the  amount  remaining  in  the 
Treasury  to  the  credit  of  the  Secretary  of  the  Navy  on  his  special  ac- 
count cannot  be  covered  into  the  Treaaurj-,  but  must  be  retained  to 
complete  the  work  of  breaking  up,  unless  a  suspension  of  such  work 
should  be  ordered. 

The  Board  of  Inspection  submitted  the  following  estimate  of  the  cost 
of  breaking  up  the  six  vessels  named  and  of  the  value  of  materials 
that  would  be  obtained  therefrom : 


Names  of  vesBolB. 


Valae  of  old  metal 
in  Teaeela  and 
maohinbiy. 


Haasacbasetts 
Oregon. 


Pennsylvania 
Java. 


Colossus . . 
Plymouth. 


$13, 494  86 
11,307  54 
12, 742  00 
12. 4.'i3  48 
12, 957  27 
10, 622  50 


Cost'  to  break  ap 
and  recoTsr  mw- 
als. 


73.477  85 


iao,oooN 
le^oooto 

18,000  5 
15k  000  00 


107.000  « 


The  serviceable  materials  recovered  from  the  vessels  broken  up  will 
be  stored  and  preserved  for  future  use.  The  materials  not  fit  for  further 
use  will  be  sold,  and  the  proceeds  covered  into  the  Treasury  as  miscel- 
laneous receipts. 

The  old  wood  remaining  from  breaking  up  the  Connecticut  was 
at  auction  as  firewood  on  the  4th  of  March,  1884,  at  the  Boston  Dayy- 
yard,  and  realized  the  sum  of  $852.74,  out  of  which  advertising  bills 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       219 

and  auctioneer's  fees,  amounting  to  $26.82,  were  paid,  leaving  a  net 
amount  of  $825.92,  which  was  covered  into  the  Treasury  by  Paymaster 
Tarbell,  who  received  it  on  the  14th  October,  1884,  under  the  head  of 
'^Miscellaneous  receipts,  proceeds  of  sale  of  Government  property." 

Value  of  the  materials  turned  in  from  the  breaking  of  the — 

Connecticut $20,558  17 

Canandaigua 6,696  1® 

27,254  39 

which,  added  to  the  estimated  value  of  the  materials  to  be  turned  in 
from  the  six  other  vessels  named,  makes  a  total  of  $100,732.04. 

Total  estimated  cost  of  breaking  up  six  vessels  now  in  course  of  removal.  $107, 000  00 
Of  thissnm  there  was  expended  to  September  30, 1884,  per  ac- 

ooont  current $35,848  24 

And  from  October  1  to  November  15,  1884 54,073  30 

Making  the  total  amount  expended  to  date 89, 921  &4 

Balance,  per  estimate  required  to  finish  breaking  up 17, 078  46 

The  balance  in  the  hands  of  the  three  paymasters  at  Portsmouth, 
Boston,  and  New  York,  respectively,  where  the  six  vessels  above 
named  are  being  broken  up,  after  paying  the  rolls  to  the  15th  instant, 
were  as  follows : 

Portemouth $5,795  97 

Boston 8,259  43 

New  York 5,420  79 

19,476  19 
Estimated  balance  required  to  finish  vessels 17, 078  46 

Sarplusnow  in  the  hands  of  the  above  paymasters 2,397  73 

Unexpended  balailces  in  the  hands  of  other  paymasters 212  09 

On  deposit  in  the  United  States  Treasury  November  15,  1884  31, 655  19 

Total  probable  amount  to  be  covered  into  the  Treasury 34, 265  01 

This  is,  of  course,  an  estimate  only,  and  liable  to  change  according  to 
the  actual  cost  of  completing  the  work.  There  are  also  one  or  two  out- 
standing bills  for  advertising  yet  unsettled. 

.  The  U.  S.  S.  Onward  was  advertised  for  sale  at  Gallao  on  the  14th 
jj^nt,  and,  if  sold,  the  net  proceeds  were  to  be  covered  into  the 
Treasury  at  once.  No  Information  of  the  amount  realized  has  been 
received. 

JNO.  W.  HOGG, 

Chief  Olerk. 
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WUliam  E,  Chandler ^  Secretary  of  the  Navfty  in  account-current  with  the  Untied  8taUe,f% 

proceeds  of  sales  of  old  vesseh. 


Bate. 


188S. 


Sept 


24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
64 
24 
24 
24 
24 
24 
24 
24 
24 
24 


24 


24 


24 


Hov. 


20 
20 
20 
20 
20 
20 


1884. 


May 


3 
8 
3 


1888. 
Oot    11 


Amoottt. 


Totd. 


BBCKIPTB. 

To  proceeds  of  the  fuHowinf:  old  voasels  of  the  Navy,  condemned 
and  stricken  from  the  register  under  the  provisions  of  the  sec- 
ond section  of  the  act  approved  ^njinnt  5.  1882.  making  appro- 
priations  for  th^  naval  service,  snd  sold  this  date  after  appraisal 
and  dan  advertisement,  in  accordance  with  the  fifth  section  of 
the  act  to  supply  deficiencies,  &c  ,  apprf>ved  March  3, 1883 ;  10 
per  cent,  of  bid  feqaired  to  accompany  it.  and  balance  in  foil  of 
accepted  bids  required  to  be  paid  within  30  days,  viz: 

Blue  Light  to  M.  H.  Gregory,  Great  Neck.  N.  Y 

Burlington  to  Delamater  &.  Co.,  New  York  City 

Congress  to  H.  £.  Lynch,  New  York  City 

DicUtor  to  A.  Purvis  &  Son,  Philadelphia 

Frolic  to  J.  P.  Agnew,  Alexandria,  Va 

Glance  to  W.  H.  Swift,  Boston 

Guard  to  C.  A.  Williams  &.  Co.,  New  London,  Conn 

Iowa  to  Habbell  &,  Portor,  Syracnse,  N.  T 

Kansas  to  Israel  L.  Suow,  Rockland,  Me 

New  Orleans  to  A.  Wilkinson,  jr.,  Syracase*  N.  Y 

Ohio  to  Israel  L.  Snow,  Kock  I  and,  Me 

Relief  to  J.  P.  Agnew,  Alexandria,  Ya 

.Roanoke  to  E.  Stannard,  Wentbrook,  Conn 

Sabine  to  Israel  L.  Snow,  Rockland,  Me ■ 

Savannah  to  £.  Stannard,  Westbrook,  Conn 

Seaweed  to  M.J.  Dady.  Brooklyn.N.  Y 

Shawront  t«  E.  Stannard,  Westbrook,  Conn 

Susquehanna  to  E.  Stannard,  Westbrook,  Conn 

Sonel  to  A.  Porvis  &  Son,  Philadelphia 

Worcester  to  E.  Stannard,  Westbiouk.  Conn 


Total  amount  of  sale  of  September  24. 1883 

To  amount  10  per  cent,  upon  the  pi-oposal  of  H.  E.  Lynch,  of  New 
York  City,  to  purchase  the  U.  S-  S.  Niagara  for  $20,000,  accepted 
by  the  Navy  Department  but  afterwards  set  aside  by  it  for  in* 

formality  and  money  returned 

To  difference  in  amount  of  purchase  money  of  the  U.  S.  S.  Seaweed, 
and  amount  forwarded  with  the  proposal  of  M.  J.  Dady  for  the 

purchase  of  that  vessel ;  difference  returned  to  him 

To  amount  overpaid  on  the  purchuse  of  the  U.  S.  S.  Koauoke  by  E. 

St-annard  and  due  him 

To  proceeds  of  the  following  old  naval  vessels  at  the  navy.yard. 
Mare  iHland,  Cal.,  condemned  and  stricken  from  the  register  and 
sold  to  the  highest  bidder  under  the  provisions  of  law  previooaly 
named,  viz. : 

Sold  to  W.  £.  Mighell.  San  Francisco,  Cal.— 

Alaska 

Monadnock 

Narragansett 

Nyack 

Saco 

Tuscai  ora 


$1,  on  00 

3.185  00 

28,006  00 

40.250  00 

11,250  00 

1.605  00 

5,  050  00 

44,605  00 

7,100  00 

427  50 

17, 100  00 

3,350  00 

45.  070  50 

11, 100  00 

12,408  00 

650  00 

8,106  00 

13,143  00 

400  00 

27, 611  00 


Total  amount  of  sale  of  November  20, 1883. 


To  proceeds  of  the  following  old  naval  vessels  condemned  and 
stricken  from  the  register  and  sold  to  the  highest  bidders  this 
date  on  the  terms  and  under  the  provisions  of  law  previously 
named,  viz. : 

Pawnee,  sold  to  M.  H.  Gregory,  Great  Neck,  N.  Y 

Supply,  sold  to  M.  H.  Gregory,  Great  Neck,  N.  Y 

Benicia,  sold  to  W.  £.  MigheU,  San  Francisco,  Cal 


Total  amount  of  sale  of  May  3, 1884 

To  10  per  cent,  upon  the  propot>al  of  Messrs.  Delamator  A.  Co.  of 
New  York  City,  to  pnrcnase  the  U.  S.  S.  Colorado  for  $35,000,  ac- 
cepted by  the  Navy  Department  but  afterwards  set  aside  by  it 
for  informality'  and  deposit  returned 


Total. 


KXFBXDITURE8. 


By  balance  of  deposit  made  by  M.  J.  Dady,  of  Brooklyn,  N.  Y.,  with 
nis  bid  for  the  purchase  of  the  U.  S.  S.  Seaweed  refunded  to  him, 
being  this  amount  more  than  the  purchase  money  of  said  vessel. 
Paid  by  check  on  the  United  States  Treasury  at  Washington, 
No.  160,216 


25,050  00 
15,150  00 
11,050  00 
6,050  00 
6,850  00 
12,330  00 


6.011  00 

1,801  00 

17,000  00 


$27«,27IM 


2.m>M 


76,480  00 


24^8*J1« 


3.500  00 


886,815  06 
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E,  CkandleTf  Secretary  of  the  Xaoyy  in  account-ourrent  vnth  the  United  States — 

Continued. 


Amount. 


12 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 

12 
12 
12 

13 
13 
16 

le 

20 

1 

5 

17 

21 

30 

3 

6 

6 

18 

1884. 

Jan.    11 

14 

1 

Jvoe    9 


KoT.  20 


ExPSMDiTUBBS— Continued. 

Bvamonnt  of  10  per  cent  deposit  made  by  Henry  E.  Lynch,  of  New 
X  ork  City,  witli  his  proposal  to  parchristf  tbu  U.  S.  S.  Niapira  for 
$29,000,  retamed  to  bim  upon  the  Navy  Department's  setting; 
aside  his  bid  for  informalitv.  Paid  by  chock  on  the  United 
States  Treawry,  Washinii^on,  No.  1 50.261 

By  amount  of  10  per  cent,  deposit  made  by  C.  A.  Delamater  &,  Co., 
with  their  proposal  to  the  U.  S  S.  Colorado  for  $35,000,  returned 
t4>  them  upon  toe  Navy  Department's  settiui?  aside  their  bid  for 
Informality.  Paid  by  check  on  the  United  States  Treasury,  No. 
150,280 


8 
19 
20 
1 
1 
1 
3 
4 
6 
28 
1884. 
7 
17 
19 


Ooit  of  advertiHng  for  propotalt  to  purchase. 

Advertising  the  following-named  vessels,  under  orders  dated  June 
21, 1883,  viz. :  Blue  Light,  Burlington,  Con^rress,  Dictator,  Frolic, 
Florida.  Glance,  Onard,  Iowa.  Kansas,  New  Orleans,  Niagara, 
Ohio,  Pawnee.  Relief,  Roanoke,  Sabine,  Savnnnali,  Seaweed, 
Bhawmut.  Sorrel,  Supply,  (Susquehanna,  and  Worcester,  as  fol- 
lows: 

Sunday  Herabl,  Washington,  voucher  I 

Wasbincton  Clironlcle,  Washington,  voucher  2 

Sun  and  Item,  Philadelphia,  voucher  3 

North  American,  Philadel phia.  voucher  4 

Philadelpbia  Inquirer,  Philadelphia,  voucher  5   

Meaaager  Franco- Am6ricain,  New  Yutk  City,  voucher  6 

Der  New  York  Repnblikaner,  New  Vork  City,  voucher  7 

Nautical  Gasette,  New  York  Citv,  voucher  8 

Army  and  Navy  Journal.  New  York  City,  voucher  0 

New  York  Times,  New  York  Citv,  voucher  10 

Dailv  Chronicle,  Portroouth,  N.  H.,  voucher  11 

Norfolk  Landmark,  Norfolk,  Va..  voucher  12      

PhiladelphiaRecord,  Phil ndel  phia.  voucher  13 

Evening  News,  Philadelphia,  voucher  14 

The  Press  Company,  Philadelphia,  voucher  15   

New  York  Maritime  Register,  New  York,  voucher  16 

Brooklyn  Eagle,  Brooklyn,  N.  Y.,  voucher  17 [ 

Boston  Journal,  Boston,  voucher  18 | 

Evening  Bulletin,  Philadelphia,  voucher  19 ! 

New  York  Tribune,  New  York,  voucher  20 ..     I 

AnuT  and  Navy  Register.  Washington,  voucher  21 

Wasningt-on  Host,  Washington,  voucher  22 

Sanitary  Engineer,  New  York,  voucher  23 

Dailv  Efvenlng  Traveller,  Boston,  voucher  24 

Noi  folk  Review,  Norfolk,  Va..  voucher  25 

The  Wedge,  Norfolk,  Va..  voucher  26 

Public  Ledger,  Philadelphia,  voucher  27 

Advance-Gazette,  Pensacola,  voucher  28    

New  York  Commercial  Advertiser,  New  York,  voucher  29  — 

National  Republican,  Washington,  voucher  30 


New  York  Herald,  New  York,  voucher  31 

Portsmouth  Joamal,  Portsmouth,  N.  H.,  voucher  82 

Evening  Star  Newspaper  Company,  Washington,  voucher  83. 
Boston  Herald,  Boston,  voucher  34 


For  same  vessels,  order  dated  July  27,  1883: 
Daily  Times,  Portsmouth,  Va.,  voucher  35. 


Total  amount  of  advertising  bills  paid  to  September  80, 1884, 
for  sale  of  September  24,  1883 

By  advertising  the  following-named  vessels  under  orders  dated 
August  14,  1883,  vl2,  Alaska,  Benicia,  Monadnock  (old),  Narra- 
gansett,  Nyack,  Saco,  and  Tuscarora,  as  follows: 

Morning' Herald,  New  York,  voucher  36 

Boston  Journal,  Boston,  voucher  37 

Philadelphia  Inquirer,  Philadelphia,  voucher  38 

The  Press.  Philadelphia,  voucher  39 

Baltimore  American,  Baltimore,  voucher  40 

New  York  Tribune,  New  York,  voucher  41 

Daily  Evening  Traveller.  Boston,  voucher  42 

The  Sun,  Philadelphia,  voucher  43 

Commercial  Advertiser,  N»-w  York,  voucher  44 

Daily  Morning  Chronicle,  Portsmouth,  N.  H.,  voucher  45 


Journal  of  Commerce,  San  Francisco,  voucher  46 
Vallejo  Daily  Chronicle,  Vallejo,  Cal.,  voucher  47. 
AltA  Califoriua,  San  Francisco,  voucher  48 


Totid. 


$118  26 
118  68 
213  00 

140  70 
151  20 
229  60 
231  00 
204  75 

160  77 
227  60 

48  75 

43  50 

190  40 

161  70 
179  20 
546  00 
182  30 

73  50 
147  00 
243  60 
130  16 
155  40 
124  80 

141  75 
12  00 
28  00 

196  00 

60  00 

170  80 

117  26 

819  20 

21  00 

108  25 

108  50 


27  20 


5, 271  71 


54  60 

56  87 
109  80 
136  80 

76  50 
176  40 
102  00 
148  80 
127  20 

35  75 

33  75 
32  50 
72  00 


$2,900  09 


3,500  09 
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Continued. 


Date. 

1883. 
D«e.     1 


Amonnt. 


1884. 


May 


ICar.  — 
Apr.  18 


July    8 


May  31 


^  EXFKMDITURES— Continued. 

For  same  veanelH.  nnder  order  of  September  18, 1883 : 

New  York  Maritune  Register,  New  York,  voucher  49. 


f288  00 


Total  amount  of  advertising  blUa  paid  to  September  30,  1884, 

for  sale  of  November  20,  1883 

Add  total  for  sale  of  September  24, 1883 


Total  amount  of  advertising  billi. 


1.450  97 
5.271  71 


6,722  68 


Apr.  15 

28 


80 

1 

3 

6  ! 

51 

6  , 

6  I 

0 

6 

9 

10  i 
12 
15 
20 


26 

81 

81 

Jane    2 

2 

2 

2 

8 

3 

4 

16 

July  28 

Sept.  16 

Sept.  16 

Sept.  16 

May  25 
June  13 


By  advertising  the  following-named  vessels  under  orders  dated 
March  3,  1884,  viz,  Benicia  (second  time  advertised),  Colorado, 
Cyane.  Florida  (second  time  advertised).  Pawnee  (second  time 
a4ivertise<l),  Supply  (second  time  advertised),  and  Tioonderoga, 
as  follows : 

Messager  Franco- AmArcain,  New  York,  voucher  50 

Morning  Herald,  Baltimore,  voucher  51 , 

North  American,  Philadelphia,  voucher  52 

Baltimore  American,  Baltimore,  voucher  53 

Evening  Bulletin.  Philadelphia,  voucher  54 

Sundav  flerflld,  Washington,  vouchftr  55 

Norfolk  Landmark.  Norfolk,  vouchtT  56. 

Daily  Evening  Traveller,  Bonton,  voucher  HI    

Portsmouth  Journal,  Portsmouth,  N.  K.,  voucher  58 

Washington  Chronicle,  Washington,  voucher  59 , 

Army  and  Navy  Register,  Washington,  voucher  60 

Nautical  Gazette.  New  York,  voucher  (il 

The  Press,  Philadelphia,  voucher  62 

Camden  Daily  Post.  Camden,  voucher  63 

Sanitary  Engineer,  New  York,  voucher  64 

Vallejo  Chronicle,  Vallejo,  voucher  65 ^ 

New  York  Herald,  New  York,  voucher  66 

Washington  Post,  Washington,  voucher  (ST 

Phila(telphia  Inquirer,  Philadelphia,  voucher  68 

Journal  of  Commerce,  San  fYancisco,  voucher  69 

Evening  Star,  Washington,  voucher  70 

Public  Ledger,  Philadelphia,  voucher  71 

Philadelphia  Record,  Philadelphia,  voucher  72 

New  York  Republikaner,  New  York,  voucher  78 

Virjijiinia  Soapoit,  Norfolk,  Va.,  voucher  74 

Daily  Chronicle,  Port«mouth,  N.  H.,  voucher  75 

New  Yorker  Zeitung,  New  York,  voucher  TO 

Army  and  Navy  Journal,  New  York,  voucher  77 

Portamouth  Daily  Times,  Portsmouth.  Va.,  voucher  78 

Daily^  Evening  Post,  San  Francisco,  CaL,  voucher  79 

Boston  Journal,  Boston,  voucher  80 

New  York  Tribune,  New  York,  voucher  81 

Commercial  Advertiser,  New  York,  voucher  82 

For  advertising  same  vessels  March  15,  1884: 

Norfolk  Virsinian,  Norfolk.  Va.,  voucher  83 

Richmond  Whig,  Richmond,  Va.,  voucher  84 


160  00 

66  00 

70  80 
54  00 

72  00 
87  50 

23  80 
74  67 
15  50 

73  75 
65  60 

116  00 
91  20 
54  40 
68  40 
27  00 

190  80 
09  60 
78  OO 

22  00 

67  20 
78  40 
94  40 

144  00 
14  00 

24  75 
78  00 
99  20 

23  80 
72  00 
42  75 

120  00 
84  80 

23  80 
32  00 


Total  amount  of  advertising  bills  paid  to  September  80, 1884, 

for  sale  of  May  3,1884 

Amount  of  advertising  bills  of  previous  sales 


2.480  12 
6,722  68 


Total  amount  paid  for  advertising  to  September  80,  1884 

By  amount  paid  to  S.  P.  Rounds,  Public  Printer,  for  printing  bluik 

proposals  to  purchase,  voucher  85 

By  amount  deposited  in  the  Treasury  of  the  United  States  at 
'Washington,  D.  C,  as  "  Miscellaneous  receipts,  proceeds  of  Gov- 
ernment property,  on  account  of  proceeds  of  sales  of  old  ves- 
sels," per  certificate  of  deposit  No.  30665 

By  amount  deposited  in  snbtreasury^  of  the  United  States,  New 
Orleans.  La,,  erroneously  made  by  Passed- Assistant  Paymaster  : 
A.  Peterson,  navy-yard,  Pensarola,  in  his  own  name  and  included 
in  his  account,  deposited  as  "Miscellaneous  receipts,  proceeds  of 
sales  of  old  vessels,"  per  certificate  of  deposit.  New  Orleans,  i 

No.  140 

By  nmonnt  paid  for  stripping  "Id  vessels  ready  for  sale: 

United  States  ship  1  icohderoga,  navy-yard,  Brooklyn,  N.  Y., 
for  labor  employed,  per  pay-roll  and  statement  herewith, 

voucher  86  (in  part) 

United  States  ship  Colorado,  navy-yard,  Brooklyn,  N.  Y.,  for  ■ 
labor  employed,  voucher  86,  remainder 

This  total  amount  for  stripping  vessels  was  erroneously  included 
in  the  general  pay-roll  of  the  construction  department  of  the  | 
Brooklj'u  yard  tor  Ma^,  and  also  erroneously  included  by  Pay- 
Director  Eldredgein  his  accounts 


503  34 
586  21 
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WaUam  S.  Chandler^  Secretary  of  the  Navy,  in  account-current  with  the  United  States — 

CoiitiDned. 


Amount. 


Sept.  25 


ExPBKDiTUBES  -  Contiiiaed. 

Bt  btil  for  tools  (sawB)  required  for  removing  the  U.  S.  shipe  Co- 
louas  and  Java.  Paid  by  Pay-Director  A.  H.  Oilman,  New 
York,  Toucher  87 


21 

5 

20 


4 
19 

5 
2D 

5 
20 


25 
10 
25 
1884w 


Jan. 


Apr. 


10 
25 
10 
25 
10 
25 
10 


AviE.25 


81 
Sept.  16 


Anc.  81 

S^16 

80 


Sept.  16 
80 


Aii«.  80 
Sept.  80 


Cost  of  breaking  up  old  veueU  and  removing  them. 

I  U.  S.  S.  Connecticat,'iiavy-yard,  Boutin,  for  labor  employed, 
by  Paymaster  J.  F.Tarbell.  as  below,  viz: 

Pay-roll  for  first  half  of  Novem ber,  voucher  88 

Pay-roll  for  second  b^f  of  Xorember,  voucher  ^  

Pay-roll  for  first  half  of  December,  voucher  90 


Paid 


Pay-roll  for  second  half  of  December,  voucher  91. 

Pay-roll  for  first  half  of  January,  voucher  92 

Pay-roll  for  second  half  of  Jannary,  voucher  93  . . . 
Pay-roll  for  first  half  of  February,  voucher  94 — 
Pay-roll  for  secoud  half  of  February,  voucher  95  . 
Pay-roll  for  first  half  of  March,  voucher  96 


Total  cost  of  breaking  up  the  Connecticut. 


U.S.  8.  Canandaigna,  navy-yard,  Norfolk,  Ya.,  for  labor  employed. 
Paid  by  Pavmaster  L.  A.Ftailey,  U.  S.  N.,  as  below: 

Pay-roll  for  first  half  of  November,  voucher  97 : 

Pay-roll  for  second  half  of  November,  voucher  98 

Pay-roll  for  first  half  of  December,  voucher  99 

Pay-roll  for  second  half  of  December,  voucher  100 

Pay-roll  for  first  half  of  January,  voucher  1 01 

Pay-roll  for  second  half  of  February,  voucher  102 

Pay-roll  for  first  half  of  March,  voucher  103 

Pay-roll  for  second  half  of  March,  voucher  104 

Pay-roll  forfirst  half  of  April,  voucher  105 

Pay-roll  for  second  half  or  April,  voucher  106 

Pay-roU.for  first  half  of  May,  voucher  107 


Total  cost  of  breaking  up  the  Canandaigua 


IT.  8.  S.  Snowdrop,  navy-yard,  Norfolk,  for  labor  employed.    Paid 
by  Paymaster  X.  A.  (railey ,  U.  S.  N.,  as  below,  vis : 

Pay-roll  for  first  half  of  August,  voucher  108 

Pay-roll  for  second  half  of  August,  voucher  109 


Total  cost  of  breaking  up  the  Snowdrop . 


U.  S.  S.  Yirginia,  navy-yard,  Boston,  for  labor  employed.    Paid  by 
Paymaster  J.  F.  Tarbell.  as  below,  viz: 

Pay-roll  for  second  half  of  August,  voucher  110  (part) 

Pay-roll  for  first  half  of  September,  voucher  111  (part) 


Total  cost  of  breaking  up  the  Virginia. 


XT.  S.  S.  Pennsylvania,  navy -yard,  Boston,  for  labor.    Paid  by  Pay- 
master J.  F.  Tarbell,  viz: 

Pay-roll  for  second  half  of  August,  voucher  110  (remainder) 

Pay-roll  for  first  half  of  September,  voucher  111  (in  part). 

Pay-roll  lor  second  half  of  September,  voucher  112  (in  part) 

Total  cost  of  Pennsylvania  (incomplete)  to  September  30, 1884 

U.  S.  S.  Oregon,  navy-yard,  Boston,  for  labor.    Paid  by  Paymaster 
J.  F.  Tarbell,  as  below : 
Pay-roll  for  first  half  of  September,  voucher  111  (remainder)  . . . 
Pay-roll  for  second  half  of  September,  voucher  112  (remainder) . 

Total  cost  of  Oregon  (incomplete)  to  September  30, 1884 


XT.  S.  S.  Colossus,  navy-yard,  Brooklyn,  for  labor  employed.  Paid 
by  Pay  Director  C.  H.  Eldredge  and  erroneously  included  in  his 
accounts  and  in  the  general  pay-roll  of  the  oonstructlon  depart- 
ment of  the  Brooklyn  yard,  as  follows: 

Pay-roll  for  August,  voucher  113. , 

Pay-roll  for  September,  voucher  114  (in  peurt) 


Total  cost  of  Colossus  (incomplete)  to  September  80, 1884. 


18, 743  41 


1,909  88 
2,419  23 
1, 640  37 

1,121  48 
497  61 
69  42 
167  16 
834  03 
387  82 
357  00 
292  50 


9, 196  00 


186  87 
45  02 


$1, 574  31  > 
2.480  17 
2. 713  46 

1, 7^8  29 
2,558  12 
8,423  23 
1,028  93 
1,999  46 
317  44 


231  89 


178  32 
47  36 


225  68 


1, 705  25 
5,996  44 
4. 554  61 


12, 256  30 


40  12 
2,067  18 


2,107  30 


956  58 
4,535  04 


5,491  57 


TotaL 


$49  5(^ 
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Continaed. 


Dftte. 


1884. 
fiept.80 


Aug.  31 
fiepi  30 


Aag.  81 
Sept  30 


Bept  80 


-L. 


ExFEKDiTURss-^ontiDaed. 

U.  S.  S.  Java,  naTy-yard.  Brooklyn,  for  labor  employed.  Paid  by 
Pay  Director  C  H.  Sldredee,  and  erroneoasly  indaded  in  bit  ac- 
counts and  in  the  general  pay-roll  of  the  conBtruotion  depart- 
ment of  the  yard,  to  Septemoer  30, 1884,  Toucher  114  (remainder) . 

U.  S.  8.  MaanachnBetta,  navy-yard,  Portsmouth,  19^.  H.,  for  labor. 
Paid  by  Paymaster  E.  Putnam  and  erroneously  included  in  his 
accoonts  and  in  the  general  constraction  pay-roll  of  the  yard  as 
belo^: 

Pay-roll  and  summary  for  August,  voucher  115 

Payroll  and  summary  for  September,  voucher  116 


Total  cost  of  Hassacbusetts  (incomplete)  to  September  30, 
1884 


U.  S.  S.  Plymouth,  navy-yard,  Portsmouth,  N.  H.,  for  labor.  Paid 
by  Paymaster  E.  Patnam  and  erroneously  included  in  his  ac- 
counts and  in  the  general  construction  pay-roll  of  the  yard,  as 
below: 

Pay-roll  and  summary  for  August,  voucher  117 u . . . 

Pay-roll  and  summary  for  September,  voucher  118 


Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 


cost  of  Plymouth  (incomplete)  to  September  30, 1884 

cost  of  Miassachusetts  (incomplete)  to  September  30, 1884) 

cost  of  Java  (incomplete)  to  September  30, 1884   

cost  of  Colossus  (incomplete)  to  September  30, 1884 

cost  of  Oregon  (incomplete)  to  September  30, 1884 

<^ost  of  Pennsylvania  (incomplete)  to  September  30, 1884. . 

cost  of  Virginia  (complete) 

cost  of  Snowdrop  (complete) 

cost  of  Canandaigua  (complete) 

cost  of  Connecticut  (complete) 


Total  cost  of  breaking  up  vessels  to  date 

By  balance  unexpended : 

In  hands  of  Passed  Assistant  Paymaster  Arthur  Peterson, 
navy-yard,  Pensacola,  erroneously  paid  by  him  for  taking 
an  inventory  of  condemned  stores  and  credit  claimed  therefor 
on  his  accounts  of  second  quarter,  1884 

In  hands  of  Pavmaster  B.  Putnam,  navy-yard,  Portsmouth, 
and  erroneoasW  entered  in  his  accounts,  voacher  110 

In  hands  of  Pay  Director  C.  H.  Eldi  edge,  navy -yard,  Brooklyn, 
and  erroneously  entered  in  his  accounts,  voucher  120 

In  hands  of  other  paymasters  as  amenta        

On  deposit  in  United  States  Treasury  on  this  date 


Total  balance  unexpended 


Total. 


Amount. 


$1,280  29 


1,985  25 
9.980  40 


U,  915  65 


5C4  13 
2,183  60 


2,747  63 

11, 915  65 

1.280  29 

5. 491  57 

2.107  30 

12,256  30 

225  68 

831  89 

9,196  00 

18,743  41 


88  80 

2.836  72 

1,928  14 

1,889  92 

96,773  74 


ToliL 


••4,»« 


105^  517  fl 


886, 8U6 


ITavt  Dbpabimkht,  Wathington,  D.  0.,  NovtnO^f  28, 1884. 


Wlf.  B.  CHANDLBB, 


Ho.  13.— SALE  OF  OLD  HATEBIALS. 

Navy  Bepabtment, 
WtMhingtorij  November  24, 1884. 

The  Secretary  of  the  Navy  in  his  annaal  report  of  December  1,  1883, 

Mkge  19,  stated  that  sales  of  condemned  stores  and  supplies  had  been 

msMie  at  the  navy-yards  nnder  the  anthority  of  the  second  section  of 

the  iust  of  Congress  approved  August  5, 1882,  S.  at  L.,  vol.  22,  page  296, 

amounting  to  about  $138,000.    This  amount  was  simply  an  estimate 

iNuied  on  incomplete  returns.     The  complete  returns,  since  received, 

Bhow  that  from  the  statutory  sales  made  in  the  summer  and  fall  of  1883, 

after  paying  commissions,'advertising,  and  other  necessary  expenses, 

the  net  sum  of  $133,406.11  was  realized.    Of  this  sum,  $127,617.47  were 

mered  into  the  Treasury  under  the  head  of  "miscellaneous  receipts,'^ 

in  accordance  with  section  3618  of  the  Eevised  Statutes,  and  $5,788.64 

to  the  credit  of  the  appropriation  for  "ordnance  material  and  small 

anns,"  as  authorized  by  the  act  of  June  20, 1878  (S.  at  L.,  vol.  22,  page 

242). 

Sales  have  been  made  amounting  to  $26,005.68  in  addition  to  the 
above,  $10,047.87  of  which  were  from  the  sale  of  stores  at  Rio  de  Ja- 
neiro on  breaking  up  the  storehouse  in  September  last.  The  paymas- 
ter is  now  settling  his  accounts,  and  it  does  not  appear  that  the  latter 
sum  has  yet  been  covered  into  the  Treasury. 

Two  sunken  hulks  have  been  sold  at  Mare  Island  recently,  the  net 
Pn)ceeds  from  which,  about  $2,400,  will  be  covered  into  the  Treasury  as 
"miscellaneous  receipts  from  sales  of  Government  property."  Sales  of 
stores  were  made  this  month  at  Nagasaki,  Japan,  when  the  storehouse 
^as  closed,  but  no  returns  have  been  received. 

JNO.  W.  HOGG, 

Chief  Cleric. 
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Vo.  14.— SXTHMAET  REPORT  OV  ASBITIOVAL  VESSELS. 

K^AVAL  Advisory  Boabd,  Navy  Dkpabtment, 

Washifigton  City,  November  7,  1884 

Sib  :  The  Board  respectfully  presents  a  brief  summary  of  its  work  in 
preparing  the  general  preliminary  designs  of  the  vessels  required  in  the 
Department's  letter  of  21st  April  last. 

The  3,000- ton  cruiser  is  a  high  freeboard,  single-decked,  twin-screw 
vessel,  of  which  the  speed  is  stated  to  be  not  less  than  14  knots  an  hour 
in  smooth  water,  and  the  maintained  sea  speed  13  knots.  The  battery, 
consisting  of  four  6-inch  and  seven  5-inch  B.  L.  E.  guns  and  ten  Hotch- 
kiss  cannon,  all  the  great  guns  being  mounted  on  the  upper  deck;  two 
<5-inch  in  recessed  ports  on  either  bow,  under  a  light  top  gallant  fore- 
castle; four  6-inch  guns  in  sponsons,  two  to  fire  right  ahead  and  tw(^ 
right  astern ;  four  5-inch  guns  in  broadside,  and  one  in  the  stem. 

There  will  be  two  complete  and  independent  sets  of  propelling  ma- 
chinery, in  separate  water-tight  compartments,  having  a  maintained 
collective  indicated  horse-power  of  3,500.    The  ship  \^ill  have  a  bark 
rig  and  light  head-booms,  spreading  about  11,000  square  feet  of  plain, 
flail,  or  two-thirds  full  sail-power. 

The  two  heavily-armed  cruising  gun-boats  are  the  same  in  every  re- 
spect except  the  caliber  of  the  guns.  They  are  220  feet  in  length,  & 
feet  beam,  and  1,600  tons  load  displacement.  They  have  twin  screws, 
independent  horizontal  engines,  developing  in  aggregate  1,600  indicated 
horse-power,  which  is  expected  to  give  them  a  speed  equal  to  that^ 
fitated  for  the  3,000-ton  cruiser.  They  will  be  rigged  lightly,  without 
head  booms,  as  hermaphro<lite  brigs  to  top-gallant  sails. 

The  battery  of  one  will  consist  of  two  8-inch  guns  mounted  on  cen- 
tral pivot  carriages  at  either  end  of  a  central  superstructure,  and  two 
<5-inch  guns  mounted  on  the  superstructure  deck  in  sponsons  forward* 
In  the  second,  the  forward  8-inch  gun  is  replaced  by  a  10-inch  and  the 
after  one  by  a  6-iuch  gun. 

Both  these  vessels  and  the  3,000-ton  cruiser  are  protected  by  in- 
clined steel  decks,  side  coal-bunkers,  and  careful  water-tight  sab- 
division  throughout. 

The  light  cruising  gun-boat  of  800  tons  displacement  will  carry » 
battery  of  six  low-power  5inch  B.  L.  E.  guns — one  on  the  poop, and 
one  on  the  forecastle,  and  four  in  broadside.    A  barkentine  rig  will 
spread  about  5,000  feet  of  plain  sail,  which,  with  a  single  screw,  will 
make  the  vessel  manageable  and  useful  under  sail ;  but  the  rig  is  of 
such  a  character  that  the  speed  of  10  knots  an  hour  should  be  main- 
tained at  sea  under  ordinary  circumstances.    In  order  to  produce  thes© 
results,  and  at  the  same  time  give  a  large  coal  supply  of  150  tons,  it  is 
considered  necessary  that  the  hull  should  be  as  light  as  possible,  and 
therefore  to  make  it  of  mild  steel  unsheathed.    The  machinery  and- 
boilers  of  this  vessel  will  be  protected  by  the  coal-bunkers.    The  boilers 
will  be  of  a  type  favorable  to  the  use  of  forced  draught,  and  at  leas* 
a  speed  of  11  knots  an  hour  will  be  expected  in  smooth  water. 

The  armed  dispatch  boat  is  an  unprotected  vessel  of  high  speedy 
and  of  the  size,  motive  power,  and  general  description  of  the  Dolphin,  btti 
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carrying  a  battery  of  17  Hotchkiss  cannon,  which  can  all  be  monnted 
to  great  advantage  on  the  upper  deck.  It  is  proposed  to  mount  the 
trwo  heaviest  revolvers  in  the  extremities  of  the  ship,  12  cannon  of  vari- 
ous calibers  in  sponsons  on  the  main  deck,  and  oue  in  each  top. 

It  has  been  urged,  in  regard  to  this  vessel,  that  the  armament  should 
bave  one  great  gun,  say  one  6-inch  gun,  as  in  the  Dolphin ;  but  it  is  the 
opinion  of  the  Board  that  for  the  class  of  work  which  the  armed  dis- 
patch boat  will  be  expected  to  perform,  namely,  to  attack  armed  mer- 
chant  steamers,  the  great  number  of  rapid-firing  shell-cannon  will  be 
most  effective,  both  when  directed  against  the  buoyancy  by  firing  at  the 
water-line,  or  disabling  the  fire  of  artillery.    This  matter  has  been  the 
subject  of  careful  investigation,  and  the  conclusion  reached  is  in  favor 
of  the  number  of  high-power,  rapid-firing  cannon  as  against  the  single 
great  gun  whose  fire  is  slow  and  inaccurate,  when  considered  in  connec- 
tion with  the  speed  of  a  modem  steamer. 

It  may  be  objected  that  the  speed  stated  for  these  vessels  is  insuffi- 
cient, but  in  each  one  the  weight  devoted  to  propulsive  machinery  is  all 
that  justice  to  the  other  qualities  of  the  vessel  will  permit,  and  with  the 
present  facilities  at  the  service  of  the  Board  for  determining  either  the 
power  to  be  obtained  under  conditions  in  many  respects  new  to  the  na- 
val 8ervice,  or  the  efficiency  of  the  power  developed  in  reference  to  the 
speed,  it  is  not  justified  in  placing  a  higher  estimate  on  the  speed  to  be 
obtained  from  the  present  allowances. 

THE  ABMOBED  STEEL  BAM. 

The  Board's  letter  of  4th  June,  1884,  fully  explains  its  views,  namely : 
that  it  could  not  advise  for  construction  the  ram  recommended  by  the 
first  Naval  Advisory  Board,  which  was  of  the  type  designed  by  Rear- 
Admiral  Ammen ;  not  approving  the  position  of  the  ram  given  by  the 
form  of  construction,  finding  the  speed  which  could  be  obtained  for  the 
displacement  entirely  inadequate  and  the  estimated  cost  much  too  small. 
Thoagh  the  Board  would  not  have  recommended  the  construction  of  a 
pere  unarmed  harbor-defense  ram  whose  usefulness  even  in  any  event 
is  extremely  limited,  an  attempt  was  made  to  present  the  general  fea- 
tures of  a  vessel  in  accordance  with  the  views  of  the  Department.  This 
is  a  handy,  short,  twin-screw  vessel  oif  3,000  tons  displacement,  and  17 
knots  speed,  with  a  central  citadel  of  10- inch  armor  to  protect  the  ma- 
chinery and  an  under- water  protective  deck,  extending  from  the  armored 
balkhead  to  the  extremities,  to  protect  the  buoyancy,  strengthen  the 
nQi,and  protect  the  steering  gear.  The  engines  recommended  for  this 
ship  are  two  sets  of  three-cylinder,  inverted-cylinder,  direct-acting  en- 
gines of  42  inches  stroke. 

The  boilers  will  be  contained  in  a  small  water-tight  compartment, 
snitable  for  efficient  use  of  forced  draught. 

The  following  table  gives  the  general  features  of  each  of  these  vessels, 
^  recommend^ : 
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)  requests  in  the  Department's  letter  still  remain  unanswered, 
ith  regard  to  the  4,500-ton  cruiser :  the  Board  has  now  under 
ration  the  preliminary  design  of  a  vessel  which  it  has  strongly 
ended  to  the  Department  in  the  following  terms : 
3oard  has  now  decided  that  it  will  not  recommend  the  construe- 
another  vessel  of  the  size  and  cost  of  the  Chicago;  for  this 
^  to  premise  that  the  ]^avy  should  be  eventually  provided  with 
of  this  class  for  flag-ships,  whereas,  the  Board  is  of  the  opinion 
3  necessity  of  providing  accommodations  for  a  flag-officer  and 
f  should  not  influence  the  construction  of  a  fighting  vessel, 
licago  is  a  representative  of  the  fully  equipped  unarmored 

but  it  is  believed  that  the  same  fighting  efficiency  can  be 
d  without  the  sacrifice  of  any  qualities  essential  to  a  war  vessel^ 
nuch  smaller  first  cost  and  expense  of  maintenance,  by  the  con- 
n  of  a  fast  twin-screw  steam  cruiser  of  the  type  of  the  Boston 
lanta,  of  about  3,600  tons  displacement.  This  vessel  should 
>me  armor-piercing  guns,  which  should  be  rendered  useful  and 
d  by  a  speed  far  surpassing  that  of  most  iron-clads,  at  least  16 
in.  hour  in  smooth  water.  The  ship  should  be  protected  by  a 
ck  extending  throughout  the  whole  length,  and  by  the  careful 
sion  of  the  space  above  and  below  it,  and  of  the  coal-bunkers. 

adoption  of  twin-screws,  and  two  complete  and  independent 

machinery,  and  perhaps  a  farther  subdivisiou  of  the  boiler 
tments,  with  a  view  to  the  use  of  forced  draft,  the  Board  feels 
I  in  recommending  that  the  use  of  sails  as  a  means  of  propulsion 
"ely  abandoned  in  this  vessel.  The  Board  is  aware  of  the  objec- 
it  will  be  urged  against  this  action,  that  owing  to  the  lack  of 

stations  abroad  it  is  exceedingly  important  that  sails  should 
Bed  in  order  that  vessels  may  cruise  under  sail,  and  thus  maintain 
ives  longer  at  sea. 

only  forces  the  single  conclusion  that  coaling  stations  must  be 
d,  for  there  is  hardly  a  doubt  but  that  the  Chicago,  at  sea  under 
ne,  would  be  the  prey  of  an  antagonist  of  one-third  her  size, 
shing  under  steam,  in  these  times  of  high  speed. 
}oard  is  now  proceeding  with  the  consideration  of  the  design  of 
sel  herein  recommended.  If,  however,  the  Department  wishes 
idvised  concerning  the  design  of  a  4,5()0-ton  fully  equipped 

then  the  Board  will  recommend  that  the  Chicago  be  duplicated 
lout,  except  in  some  minor  improvements  in  detail  of  arrange- 
scantlings,  &c. 

TORPEDO-BOATS  AND  TORPEDOES. 

e  designs  of  these  vessels,  as  in  the  cruisers  now  building,  the 
las  made  allowances  for  the  use  of  an  automatic  fish  torpedo  of 
ind ;  but  has  recommended  that  the  ship^a  sj^ar  torpedo  outfit, 
1  in  the  United  States  naval  vessels,  should  be  omitted,  as  in 
lion  of  the  Board  it  does  not  add  to  the  fighting  efficiency, 
gard  to  advising  the  Department  concerning  the  three  torpedo- 
he  Board  found  that  torpedo-boats  for  naval  attack,  coast  and 
defense  of  all  European  nations,  are  now  deigned  to  use  the 
ead  torpedo  alone.  Also,  that  the  boats  must  be  built  with 
reference  to  the  use  of  some  torpedo,  and  as  the  only  one  in  use 
United  States  was  the  spar,  the  Board  inquired  if  these  boats 
be  designed  for  its  use.  The  reply  was  indefinite,  and  no  action 
cen ;  but  now  the  Board  is  prepared  to  make  definite  recom- 
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mendations,  as  it  is  considered  that  the  importance  of  the  matter 
demands  prompt  action. 

Becent  reports  show  that  American  inventions  of  automatic  fish  and 
projectile  torpedoes  possess  great  merits,  and  bid  fair  to  become,  at 
reasonable  cost,  powerful  and  useful  weapons,  but  at  the  present  mo- 
ment the  only  torpedo  in  the  world  that  has  passed  through  all  the 
experimental  stages,  and  is  in  the  market  for  sale  as  a  completed 
weapon  of  war,  is  the  Whitehead. 

The  subject  of  a  completely  organized  torpedo-boat  coast  defense  haa 
been  attracting  a  great  deal  of  attention  in  Europe  for  a  number  of 
years,  and  now  is  considered  indispensable.  They  are  intended  to  form 
a  middle  line  of  defense  or  coast  patrol  between  the  forts  and  fixed 
mines  inshore,  and  the  monitors  and  coast  defense  vessels  outside.  At 
present  this  middle  line  is  in  a  fair  way  of  becoming  considered  as  the 
most  important  of  the  three  lines  of  defense. 

Germany  is  leading  in  this  direction,  and  will  shortly  be  in  possession 
of  150  of  these  craft  (about  $4,320,000  worth),  or  one  for  nearly  eveiy 
ten  miles  of  coast,  which  distance  the  boat  can  traverse  in  half  an  hoar 
in  any  weather  in  which  an  ironclad  dare  approach. 

The  coast  of  tbe  United  States  is  admirably  adapted  for  this  kind  of 
warfare,  and  it  is  deemed  by  the  Board  to  be  of  great  importance  that 
a  commencement  should  be  made  with  reference  to  it;  but  before 
making  large  expenditures,  it  is  necessary  to  determine  the  proper  type 
of  boat,  and  to  make  a  thorough  investigation  of  the  different  torpedoee 
adapted  to  naval  purposes. 

The  Board  would  recommend  as  follows: 

1.  That  $100,000  be  appropriated  for  the  jmrchase  of  tbe  right  to  use 
the  Whitehead  torpedo,  and  of  a  certain  number  of  completed  torpedoes. 

(2)  That  $150,000  be  appropriated  to  build  by  contract  one  first-clasa 
torpedo-boat  130  feet  long;  one  first-class  torpedo-boat  110  feet  long, 
and  one  second-class  torpedo-boat  70  feet  long,  all  fitted  to  carry  the 
Whitehead  torpedo,  and  the  contracts  to  stipulate  a  penalty  if  the  re- 
sults of  foreign  boats  are  not  obtained,  and  a  premium  if  they  are  ex- 
ceeded. 

In  regard  to  the  armored  vessel,  the  Board  is  decidedly  of  the  opinion 
that  the  United  States  should  be  in  possession  of  a  first-class  seagoing 
battle-ship,  namely,  a  vessel  that  shoald  be  armed  with  the  heaviest 
guns,  protected  with  the  heaviest  armor,  and  provided  with  the  maxi- 
mum engine  power  now  considered  attainable  in  a  vessel  of  not  unwieldy 
magnitude.  While  disposed  to  recommend  such  a  design  to  the  Depart- 
ment, the  Board  finds  on  investigation  certain  insuperable  natural  ob- 
stacles to  the  use  of  such  a  vessel  on  the  Atlantic  coast,  and  which  Umit 
the  value  in  even  the  deep-water  harbors  of  the  Pacific. 

It  is  essential  that  even  a  vessel  for  o[)erations  on  the  high  seas  should 
be  able  to  enter  our  principal  ports  and  naval  stations  for  supplies^  re- 
pairs, &c.,  at  any  state  of  the  tide.  Investigation  proves  that  this  con- 
dition would  limit  the  maximum  draught  of  water  to  twenty -thVee  feet 

Again,  the  dimensions  of  the  vessel  must  be  governed,  unfortnnately, 
by  the  size  of  oar  dry- docks.  That  building  at  Mare  Island  is  the  only 
one  that  would  admit  a  first-class  iron-clad,  while  the  docks  at  Bostoa 
and  Norfolk  limit  the  extreme  breadth  to  about  58  feet. 

Therefore,  with  an  absolute  limit  on  two  dimensions,  the  requisites  fot 
handiness  that  a  vessel  should  not  exceed  300  feet  in  length,  for  a  cer- 
tain degree  of  fineness  of  form  which  is  essential  to  speed ;  these,  com* 
bined  with  two  other  governing  qualities  of  the  large  margin  of  stabU^^? 
and  the  space  for  well-protected  machinery,  would  fix  the  maxioft^^ 
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ment  for  vessels  of  this  type  for  the  United  States  !N^avy  at  about 

IS. 

K}uirements  of  oar  service  are  peculiar  and  the  qualities  of  an 
I  require  most  careful  adjustment,  but  the  Board  expects  to 
to  the  Department  a  preliminary  design  at  an  early  date, 
ery  respectftilly, 

E.  SIMPSON, 
Rear-AdmiraL  U.  8.  ^.,  President  of  the  Boards 

HENRY  STEERS, 

Naval  Architeet. 
ALEX.  HENDERSON, 

Chief  Engineer^  U,  8.  N» 
J.  A.  HOWELL, 

Captain,  TJ.  8.  If. 

F.  M.  BARBER, 
Lieutenant- Commander,  U.  8.  N. 

F.  L.  FERNALD, 
Naval  Constructor,  U.  8.  N, 
W.  E.  Chandler, 
8ecret4iry  of  the  Navy. 


COMPLETION  OF  MONITORS. 


Estimated  weights  and  cost  <^  armor  required. 


Faritan. 

Amphitrite  and  class. 

Weight. 

Cost  per 
ponnd 

delivered 
free  of 
duty. 

Omit, 
22.5 
80.0 

25.2| 

22.0 
22.0 

• 
Total  cost. 

Weight. 

Cost  per 
pound 

delivered 
free  of 
daty. 

Totyl  coat.. 

• 

Tons. 

Pounds. 

Tons. 

Pounds. 

or  and 

e 

armor . 

737.4 
22.3 

|264.3 

72.8 
83.5 

1,651,854 
60,000 

592,108 

163,211 
75,247 

$371, 667  15 

15,000  00 

140, 120  60 

0.090  60 

35,006  42 

16, 554  34 

855.6 
13.4 

|208.9 

35.7 
17.4 

706.551 
30.000 

468,048 

80,160 
39,188 

Oenti. 

21.0 
30.0 

25.0 

22.0 
22.0 

$167,276  71 
9. 000  oa' 

117, 012  00* 

17, 636  OO' 
8,621  36. 

1,130.3 

2,632,420 

28.2 

688,339  U 

631.0 

1, 413, 947 

21.8 

319,644  07 

— The  cost  of  armor  indades  the  cost  of  fitting  to  the  ship.    For  cost  delivered,  ready  to 
te  below. 


Summary  of  weight  and  cost  of  armor  required. 


Weight 
of  armor. 

Coat  per 

pound 

delivered 

ready  for 
fitting. 

1, 108. 0 
617.6 
617.6 
617.6 

Oenti. 
21.9 
21.3 
21.3 
21.3 

2, 960. 8 

21.5 

Total  cost. 


$543, 540 
294,411 
294,411 
294,411 


1,426,778 


. — The  cost  per  pound  is  firee  of  duty  and  ready  for  fitting.    Cost  of  fitting,  $25  per  ton. 


Vo.  15.— TEIiL  OF  THE  BOLPHHr. 

Naval  Advisory  Boabd,  Navy  BEPABTiiENT, 

Washington  City^  November  24, 1884. 

Sib  :  The  Board  would  respectfully  report  that  it  was  notified  by  tbe 
contractor,  Mr.  John  Boach,  that  the  Dolphin  would  be  ready  on  the 
20th  instant  for  the  preliminary  trial  to  test  the  machinery,  engioeBy 
boilers,  and  appurtenances,  as  required  by  the  ninth  clause  of  the  con- 
tract. This  trial  was  to  be  made,  as  recommended  by  the  Board  in  its 
letter  to  the  Department  of  11th  September,  in  Long  Island  Sound,  and 
the  data  to  be  recorded  as  required  by  the  United  States  Steam  Lo^y 
and  as  approved  by  the  Department  in  a  letter  to  the  Board  of  25ili 
October. 

The  contract  conditions  were  as  follows: 

"  (2)  That  the  collective  indicated  horse-power  developed  by  said  ea- 
gines  under  the  prescribed  conditions  shall  be  2,300,  and  maintained 
successfully  for  six  consecutive  hours;  provided,  that  in  case  of  the 
failure  of  the  development  of  this  power  the  vessel  shall  be  accepted  if* 
it  can  be  shown  to  the  satisfaction  of  the  Kaval  Advisory  Board  and 
the  Secretary  of  the  Navy  that  this  failure  was  due  neither  to  defective 
workmanship  nor  materials." 

The  Board  assembled  on  the  Dolphin  at  8  a.  m.  on  the  20th  instant, 
at  the  dock  in  East  Eiver,  at  the  foot  of  Eighth  street. 

The  ship  left  the  dock  at  9.15  a.  m.,  and  proceeded  at  two-thirds  power 
into  the  Sound.  At  10.46  a.  m.  she  passed  Execution  Bock  Light  at 
full  speed;  the  agreement  being  to  run  as  nearly  as  possible  a  straight 
course  at  full  speed  to  the  Middle  Ground  Light,  30|  miles  distant,  and 
as  far  beyond  as  necessary  to  occupy  a  time  of  three  hours,  in  order  that 
six  hours  might  expire  on  the  return  to  Execution  Bock. 

At  12**  40™  10"  the  engines  slowed  down  for  twenty  minutes  to  ex- 
amine a  bearing.  With  this  exception  the  engines  worked  oontinuoadyf 
the  boilers  furnished  ample  steam,  the  fire-room  blowers  furnishing  ex- 
cellent draft,  until  2.36  p.  m.,  when  the  vessel,  having  fallen  off  foni 
points  while  turning  at  full  speed  to  return,  the  thrust  length  of  the 
main  shaft  broke  just  at  the  neck  of  the  coupling  abaft  the  main  bearing. 

No  damage  further  than  a  slight  injury  to  the  beaiings  of  the  broken 
length  of  shaft  was  done  to  the  machinery;  and  the  vessel  then  came  to 
anchor,  lying  4  miles  southeast  of  Falkner's  Island  Light,  and  assistance 
was  sent  for. 

The  Board  is  gratified  to  state  that  except  for  this  accident  the  vessel 
would  have  been  recommended  for  acceptance,  as  the  average  collective 
indicated  horse-power  of  the  engines  was  1,954  and  the  maximum  2,141; 
the  average  speed  over  the  ground  for  the  whole  distance  of  55.7  nau- 
tical miles  run  was  approximately  15.3  knots  per  hour. 

The  Board  estimates  that  the  speed  through  the  water  for  one  hour, 
for  which  more  accurate  observations  were  obtained,  was  at  the  rate  of 
16  to  16J  knots. 
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The  trial  was  safflcient  to  convince  the  Board  that  the  vessel  will 
fiilly  meet  the  estimates  of  her  design  when  a  continaoas  trial  is  ob- 
tained after  the  shaft  is  replaced. 

After  farther  investigation,  the  Board  will  inform  the  Department  in 
legard  to  the  probable  cause  of  the  failure  of  the  shaft,  which  under  the 
tenns  of  the  contract  is  to  be  made  good  by  the  contractor. 
Very  respectfully, 

E.  SIMPSON, 
Rear-Admiralj  U,  8.  JT.,  President  of  the  Board, 

Hon.  W.  B.  Ghandler, 

Beoretary  of  the  Navy, 


Vo.  16.— EEPOET  OV  TESTS  OF  MILD  STEEL:  STlTOPSia 

Naval  Advisory  Board,  Navy  Department, 

Washington  City,  November  17, 1884 

Sir  :  The  Board  woald  respectfully  state  that  it  has  in  preparatj 
a  <'  Eeport  on  Tests  of  Mild  Steel"  for  the  cruisers,  in  general  accordan 
with  the  accompanying  synopsis. 

The  report  cannot  be  completed  for  some  months,  when  it  is  hop 
that  it  may  be  'embodied  in  the  volume  of  vour  report  for  the  ye 
1884. 

Meanwhile  it  is  desired  to  state  that  although  some  trouble  was  na 
nrally  experienced  in  the  beginning,  the  measure  of  success  obtainc 
by  the  steel  manufacturers  in  meeting  the  specifications  is  very  grat 
fying,  while  the  specifications  themselves  have  effectually  secured  tl 
requirements  of  the  law,  viz,  ^<a  tensile  strength  of  not  less  than  60,0( 
pounds  to  the  square  inch,  and  a  ductility  in  eight  inches  of  not  le 
than  25  per  centum." 

The  material  furnished  up  to  September  1,  in  all  about  4,570  toi 
shows  an  average  tensile  strength  of  62,700  pounds  per  square  inch,  wi 
25.75  per  cent,  ductility  in  eight  inches. 

The  success  obtained  in  working  the  material  in  the  ship-yard  is  i 
less  gratifying,  the  proportion  of  failures  of  material  under  treatmei 
being  extremely  small. 

It  is  with  pleasure  that  the  Board  reports  the  progress  made  in  mil 
steel  construction,  which  in  future  should  present  no  especial  difficult; 
and  the  entire  feasibility  of  which,  at  moderate  cost,  has  been  cod 
pletely  established. 

Very  respectfully, 

E.  SIMPSON, 
Rear- Admiral^  U.  8.  N.,  President  of  the  Board. 

Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy, 


SYNOPSIS. 

B68um4  of  the  proposed  report  of  the  Naval  Advisory  Board  to  the  honorahU  Seeretarji 

the  Navy  on  tests  of  steel. 

This  report  is  prepared  and  compiled  b^  the  Board  in  order  to  render  more  nsel 
the  mass  of  information  accumnlated  during  the  first  experience  of  the  Departme 
with  mild  steel  for  naval  construction;  thus  to  further  tne  development  and  mao 
facture  and  use  of  this  metal. 

1.  R68um6  of  the  discussion  and  testimony  leading  to  the  adoption  of  the  limits 
strength  in  Act  of  August  5,  1882,  including  the  testimony  before  the  Committee 
Naval  Affairs  in  the  House,  and  the  report  of  the  first  Advisory  Board. 

2.  This  Board's  letter  to  steel  makers  of  the  2l8t  March,  1883,  asking  if  they  coo 
supply  shapes  under  this  act. 

Their  replies  in  full. 

3.  Tests  as  first  drawn  up  by  the  Board. 

4.  Letter  forwarding  this  to  steel  makers ;  remarks  noting  replies. 
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5.  Board's  letter  on  propoBed  modifications,  explanations  of  this  and  comparisons 
^ih  foreign  and  other  tests. 

6.  Tests  as  finally  approyed  by  the  Department. 

7.  Difflcnlties  found  in  nse,  and  cause  of  same,  and  subsequent  modifications  of 
msthods  of  inspection. 

8.  Tests  of  each  heat  from  each  place  from  which  steel  has  been  supplied,  and  sum- 
marieSy  as  follows : 

Total  namber  of  heats  tested. 
Total  number  of  heats  passed. 
Total  namber  of  heats  failed. 
Average  tensile  strength  of  whole  amount  passed. 
Average  ductility  of  whole  amount  passed. 
Total  amount  of  material  delivered  to  September  1,  1884. 
Weight  of  finished  material  failed  in  quenching. 

Weight  of  finished  material  failed  in  per  cent,  of  pounds  of  material  subjected  to 
thisteet. 

9.  The  above  given  for  totals,  delivered,  passed,  dsc,  from  all  mills  in  aggregate. 

10.  Table  showing  nature  and  cause  of  failure  of  every  piece  which  fail^in  work- 
ing or  was  rejected  at  the  works,  and  the  per  cent,  of  this  to  the  total  amount  de- 
livered. 

10  a.  Summaries  and  tables,  similar  to  the  above,  of  tests  of  rivets. 

11.  Board's  letter  asking  a  report  from  each  inspector  as  to  changes  or  additions  to 
the  teste. 

12.  Copies  of  each  of  these  reports. 

13.  Teats  finally  proposed  by  the  Board,  with  reasons  for  same. 

SPECIAL  TESTS. 

1.  Tests  of  steel  shafts  accompanied  by  tests  of  steel  for  shafts  taken  from  other 
sources. 

^  The  special  reports  of  each  inspector  of  tests  for  elastic  limit  with  strain  dia- 
gmns,  accompanied  by  discussion  of  the  results,  and  by  remarks  on  testing  machines. 

3.  Tests  showing  Board's  experience  with  annealing. 

4.  Testa  of  ductility  and  tensile  strength  of  specimens  of  various  lengths  from  i'' 

§•  Table  of  calculated  strength  of  beam  sections. 

I^aseioD  of  variation  in  the  sections  for  different  places  and  purposes. 
6.  Recommendations  that  Z  bars  of  certain  sizes  should  be  specified  for  frames  and 
otter  nsea. 
J'  Tests  of  steel  forgings  for  cruisers. 
I  lastniments  for  use  in  testing. 
Blanks  for  use  of  inspectors,  &c. 


Vo.  17.— EXPEEIMEHTAL  WOEKS  TO  DETEEMIHE  EESISTAHCE  OF 

SHIPS. 

Naval  Advisory  Boabd,  Kavy  Department, 

Washington  City^  April  17, 1884. 

Sir  :  The  Board  respectfully  recommends  that  experimental  works 
be  established  for  the  purpose  of  determining  the  resistance  of  ships 
by  towing  models,  having  needed  the  results  obtained  by  such  experi- 
ments since  the  commencement  of  its  present  labors. 

With  reference  to  the  utility  of  such  an  establishment,  the  Board  \m 
only  to  point  out  that  the  most  important  question  in  naval  architectom 
is  the  relation  of  resistance,  speed,  and  engine  power  of  ships,  and  that 
such  experiments  as  are  herein  suggested  in  connection  with  measnrel. 
mile  trials  such  as  the  Department  has  already  authorized  are  now  r^ 
garded  as'tlie  means  by  which  a  solution  of  this  question  may  be  most; 
nearly  approached. 

The  Board  presents  herewith  a  memorandum  submitted  by  Assistaa't 
Naval  Oonstructor  F.  T.  Bowles,  presenting  a  brief  r^sum^  of  the  history 
and  advantages  of  such  an  establishment,  including  a  copy  of  his  paper 
on  towing  experiments  on  models  to  determine  the  resistance  of  fall* 
sized  ships,  and  a  letter  to  him  from  Mr.  William  Denny,  of  Dumhair- 
ton,  giving  valuable  information  in  regard  to  this  mattier. 

The  Board  suggests  an  appropriation  of  $50,000  for  the  constraction 
of  the  tank,  buildings,  engines,  instruments,  and  attachments,  to  be 
situated  at  the  Washington  navy-yard. 

It  is  estimated  that  a  year  would  be  required  for  the  completion  of 
the  structure  and  instruments. 
Very  respectfully, 

E.  SIMPSON, 
Bear-Admiral^  U,  8,  Navy^  President  of  ike  Board, 

Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 
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So.  18.— BEPOET  OV  TOEFEDO  BOATS  FOE  COAST  DEFENSE. 

Paris,  Fbance^  August  26, 1884. 

Of  all  the  special  branches  of  naval  equipment,  none  is  at  present  re- 
ceiving a  more  careful  and  wide-spread  attention  amongst  the  European 
naval  powers  than  that  of  the  torpedo-boat  for  coast  defense.  Every 
country,  without  exception,  that  possesses  a  sea-coast  is  at  this  moment 
engaged  in  building,  or  having  built,  boats  suitable  for  this  service. 
Portugal  alone,  of  all  these  countries,  possesses  less  than  nine  boats 
competent  to  take  part  in  coast  defense.  (In  the  use  of  the  word  coast^ 
its  literal  definition  is  intended.)  Every  evolationary  sqaadron  has 
its  attachment  of  torpedo-boats  forming  an  independent  fiotilla,  fully 
able  to  accompany  the  squadrons  under  all  circumstances  of  wind  and 
sea.  In  all  countries  officers  are  picked  from  the  lower  grades  of  the 
executive  corps,  and  are  given  a  special  training  in  handling  them,  to 
soqoire  an  intimate  knowledge  of  every  detail  of  the  boats  and  of  their 
native  coasts.  The  crews  form  a  picked  corps  of  men  thoroughly  in- 
Btrocted  in  the  working  of  the  machinery  and  weapons,  and  with  but 
one  or  two  exceptions  each  nation  builds  its  own  boats. 

The  unanimity  with  which  foreign  naval  powers  are  developing  topedo 
warfare  seems  to  prove  that  decided  recommendations  should  be  made 
▼ith  regard  to  torpedo-boats. 

In  making  a  report  upon  torpedo-boats  for  coast  defense  it  seems  best 
to  start  from  the  basis  of  the  recommendations  of  a  board  of  German 
paval  officers,  made  in  March  last  to  the  Reichstag.  It  must  be  borne 
^  mind,  1st,  that  in  1873  a  German  advisory  board  laid  down  a  com- 
plete programme  for  the  reconstruction  of  the  navy ;  2d,  that  as  this 
programme  has  been  filled,  it  has  been  accompanied  by  constant  practi- 
<^I  tests  which  have  led  to  many  modificatioas  of  detail,  although  the 
niain  summary  has  never  been  deviated  from ;  3d,  that  no  deviation 
m  ever  taken  place  upon  theoretical  considerations  alone,  but  only 
^r  direct  experiment  has  clearly  proved  that  a  strict  adhesion  to  the 
original  projects  was  erroneous.  The  following  extracts  from  the  report 
wve  referred  to  contain  all  that  is  pertinent  to  the  subject  under  con- 
•i^ieration: 

-Redevelopment  of  submarine  mines  and  of  locomotive  torpedoes  has  at  present 

^^hed  8Qch  a  point  that  we  do  not  expect  important  advances  to  be  made  in  either 

iTstem  daring  tne  coming  year,  and,  snch  being  the  case,  we  are  of  the  opinion  that 

^  fihoald  now  acquire  the  best  material  existing  for  both  systems.    For  many  years 

we  have  patiently  allowed  other  navies  to  take  precedence  of  ours  in  this  develop- 

^^i^t,  in  order  that  when  the  proper  time  should  come  to  fully  equip  this  branch  of 

^^  Service  we  might  be  absolutely  certain  of  advancing  in  the  true  direction.    That 

j|^®  liu  now  come,  and  we  must  cease  observation  and  proceed  at  once  to  the  com- 

Pf^  defense  of  the  German  coast.    •    •    •    The  idea  which  was  formerly  cultivated, 

7^5  T^bich  was  expressed  in  the  original  programme  of  fleet  development,  of  having 

P^<^ial  torpedo  vessels  of  a  medium  size,  has  not  been  realized,  and  is  not  recom- 

co^^^K-^  on  account  of  the  many  obstacles  presented  by  the  attempt  to  satisfactorily 

^inbine  speed,  armor,  maneuvering  power,  torpedo  and  gun  power.     •    *     •    The 

car^  of  providing  each  iron-clad  with  two  torpedo-boats  has  as  yet  not  been  fully 

^^^®d  out,  as  it  is  considered  better,  if  possible,  to  make  these  boats  larger  and  more 

^^^orthy,  in  order  that  they  may  accompany  an  iron-clad  squadron  as  an  independ- 

*"^  Attachment. 
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For  fighting  along  the  home  coast  these  boats  will  be  able  not  only  to  acoompao^ 
the  iron-clads  bnt  to  eneage  in  independent  coast  operations.  For  foreign  expedi- 
tions, too  distant  to  make  them  Independently  applicable,  they  may  be  transported 
to  the  scene  of  action  on  special  transport  ships. 

Torpedoes,  as  well  as  torpedo-boats,  are  now  manufactured  exclnsivelj  in  native 
German  establishments.  •  •  *  These  boats  are  about  98  feet  in  length,  with  very 
light  draught,  carry  a  complement  of  one  officer  and  about  fourteen  men,  two  torpedo- 
dischargers,  and,  as  a  rule,  two  revolving  cannon.  They  have  no  rig  whatever,  bot 
carry  coal  enough  to  drive  them  1,000  miles,  at  a  speed  of  10  knots.  The  few  boats 
of  this  class  which  the  Oerman  Government  has  possessed  up  to  this  time  (eleven  in 
all)  have  been  well  taken  care  of.  *  *  *  The  small  size  and  very  high  speed  of 
these  boats  make  them  very  difficult  targets  to  hit,  so  that  in  this  respect  they  pos- 
sess a  great  advantage  over  heavy  iron-clads.  *  *  *  It  must  be  remembered,  how- 
ever, that  it  is  not  probable  that  the  success  of  an  operation  would  be  made  depend- 
ent upon  a  single  shot  or  a  single  boat,  but  that  attacks  would  be  made  by  from  two 
to  six  boats,  attacking  from  different  directions.  It  is  possible,  therefore,  at  the  risk 
of  a  loss  of  a  minimum  number  of  men  and  of  a  few  cheap  and  quickly-built  boats,  to 
sink  a  colossal  war-ship  in  a  single  attack.  Even  in  bright  moonlight,  and  with  the 
greatest  possible  care  and  alertness,  it  becomes  impossible  for  a  ship  to  anchor  for* 
single  night  on  a  coast  well  defended  by  these  torpedo-boats. 

Numerous  and  well-provided  torpedo-boats  make  a  blockade  an  undertaking  of  the 
most  difficult  character.  It  makes  it  necessary  for  the  blockading  squadron  to  banl 
off  the  coast  every  night.  Its  coal  supply  is  thereby  wasted,  the  harbor  is  left  open 
at  night,  and  the  actuality  of  the  blockade  is  threatened.  Even  though  underway 
the  squadron  is  not  safe,  for  the  boats  can  follow  it  out  and  find  the  ships. 

It  is  readily  conceivable  that  in  an  energetic  defense  of  this  kind  mauv  boats  will 
be  disabled  through  accident  and  the  enemy's  fire,  and  therefore  the  total  number  of 
boats  must  not  be  limited  to  that  barely  necessary  for  the  active  work.  *  *  *  In 
considering  this  matter  it  is  not  a  question  of  anv  single  modification  of  type,  or  of 
single  vessels,  aft  would  be  the  case  with  vessels  or  the  fleet,  but  it  is  a  neceesity  that 
the  German  torpedo  flotilla  should  be  brought  up  to  the  number  of  150  boats,  forcoast 
defense,  the  armament  of  war  ships,  and  a  reserve  for  replacing  disabled  boats. 

With  this  number  the  German  fleet  will  stand  first  in  the  world  in  respect  of  tor- 
pedo defense,  as  is  shown  by  the  following  table  of  torpedo-boats  possessed  by  differ- 
ent nations: 

England  h^  built  22  first-class  and  97  second-class,  and  is  building  4  first-class  aad 
6  second-class — ^total,  129. 

France  has  built  13  first-class  and  S3  second-class,  and  is  building  3  first-class  and  ? 
second-class — total,  76. 

Russia  has  built  4  first-class  and  117  second  class,  and  is  building  4  first-class— total, 
125. 

Italy  has  built  18  first-class  and  21  second-class,  and  is  building  14 — total,  53. 

Holland  has  24,  Norway  and  Sweden  15,  Austria  14,  and  Denmark  9.  England^ 
France,  and  Austria  contemplate  an  increase  in  the  immediate  future. 

The  average  cost  of  a  torpedo-boat,  with  its  torpedoes  and  revolving  cannoaj 
amounts  to  240,000  marks  ($57,170).  In  order  to  attain  this  number  of  boats  it  lb  nec- 
essary to  provide  for  building  115  new  ones. 

The  opening  statement  and  the  final  recommendation  of  this  reporl 
leave  no  doubt  whatever  with  regard  to  the  opinion  of  German  naT»] 
officers  that  the  torpedo-boat  has  passed  entirely  beyond  the  expert 
mental  stage,  and  has  entered  as  a  permanent  element  into  the  const! 
tation  of  the  fleet.  As  they  say,  there  is  no  question  here  of  types  o^ 
vessels  or  of  single  ships,  but  the  flotilla  must  at  once  be  brought  up  t€ 
its  full  standard.  Coming  as  these  statements  do,  from  a  people  8< 
methodical  and  certain  in  all  matters  of  military  improvement,  it  wouW 
seem  that  an  acquisition  of  these  boats  by  the  United  States  is  of  tli€ 
first  importance,  and  that  action  should  be  taken  at  once. 

In  entering  into  an  argument  with  regard  to  the  importance  of  thifi 
type  of  naval  defense  for  our  own  coasts,  it  is  necessary  to  have  as  com- 
plete an  understanding  as  possible  of  the  boat  itself  and  its  develop- 
ment.  The  appendix  to  this  report  contains  important  data,  illustrat' 
ing  the  improvements  and  present  condition  of  the  boats. 

From  these  data  it  will  be  seen  that  the  fully  developed  first-class  tor- 
pedo-boat of  to-day  is  in  general  terms  a  craft  about  100  feet  long,  with 
a  draught  of  from  4^  to  6  feet  of  water;  a  capability  of  maintaiuing  ^ 
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led  at  sea  of  not  less  than  16^  knots ;  an  endurance  at  this  speed  of 
It  160  mileSy  and  a  maximum  endurance  of  from  650  to  1,200  miles; 
armament  of  torpedoes  and  revolving  cannon,  and  a  capability  of 
sping  the  sea  under  all  conditions  of  weather. 
[n  examining  the  especial  work  of  this  type  of  boat,  attention  is  drawn 
the  custom  now  almost  universal  in  Europe  of  considering  the  total 
irk  of  the  coast  defense  as  divided  into  three  distinct  sections,  called 
68  of  defense. 

The  inner  line  consists  of  the  coast  fortifications  and  other  channel 
fenses,  such  as  mines  and  permanent  obstructions.  Indefinite  ex- 
D8ion  of  fortifications,  such  as  would  render  the  coast  difficult  of  ac- 
88,  is  impracticable.  The  great  expense  of  construction  and  main- 
Dance  limits  their  position  to  those  points  which  are  of  the  most 
tal  importance  to  the  safety  of  our  seaboard  towns.  Even  at  these 
nnts  the  best  armed  fortifications  are  considered  insufficient  of  them- 
kes  to  effectually  check  an  active  enemy  from  doing  almost  irre- 
irable  damage  to  the  places  which  they  arfe  designed  to  protect.  In 
tier  to  enable  them  to  develop  their  full  power  a  defepse  must  be 
"ganized  in  the  approaches  themselves.  In  the  cases  of  approaches 
lat  possess  little  commercial  but  great  strategical  value,  these  supple- 
entary  defenses  may  consist  of  permanent  obstructions,  blocking  the 
naonels  completely  and  needing  only  such  protection  as  shall  insure 
g^ainst  their  removal  by  an  enemy.  In  approaches  of  great  com- 
lercial  value,  this  system  cannot  be  applied  except  at  a  period  of  the 
lostdire  necessity.  The  channels  must  then  be  defended  by  mines. 
be8e  mines,  however,  must  not  be  of  such  a  nature  as  to  hamper  the 
"ee  movements  of  friendly  commerce  or  naval  vessels  except  when 
16  enemy  is  actually  present,  and  the  matter  of  opening  or  closing 
baonels  at  will  is  one  of  the  most  difficult  things  to  accomplish,  par- 
icularly  with  an  active  enemy  in  the.  vicinity,  who,  by  skillful  counter- 
uning,  may  in  a  single  night  make  a  havoc  in  these  defenses  that  it 
^I  require  days  and  perhaps  weeks  to  remedy,  requiring  resort  to 
ermanent  obstructions. 

In  order  that  these  important  approaches  may  be  kept  open  until  the 
t8t  moment,  that  time  may  be  gained  by  giving  warning  and  possibly 
olding  an  enemy  in  check  until  they  may  be  made  secure  and  to  pre- 
ent  their  removal  or  disabling  when  in  place,  a  second  line  of  A^fense 
)  rendered  necessary.  As  it  is  this  line  which- depends  for  its  main 
tieogth  and  effectiveness  upon  torpedo-boats,  I  will  pass  to  the  con- 
ideration  of  the  outer  line  first. 

The  outer  line  of  defense  consists  of  the  sea-going  fighting  vessels 
roper,  both  armored  and  unarmored.  If  an  armored  force  appears 
^foreauy  important  point  on  tiie  coast,  it  must  be  met  by  a  force  of 
^  least  equal  strength  and  driven  oft*,  otherwise  a  blockade  is  estab- 
shed.  It  must  be  borne  in  mind  at  this  point  that,  if  a  chaonel  is 
locked  *by  our  own  mines  or  obstructions,  the  object  of  e  blockade  is 
^Hy  attained,  so  that  an  enemy  is  really  relieved  of  the  necessity  of 
^^ping  a  strong  blockading  force  in  the  vicinity ;  and  in  points  where 
^  strong  force  is  present,  these  mines  and  obstructions  are  a  most 
^^erful  aid  to  that  force.  There  are  many  methods  of  modifying  this 
"^^back,  but  none  can  neutralize  it  except  in  a  very  partial  manner 
^hoat  the  assistance  of  the  middle  line  of  defense.  An  enemy's  force 
ting  ii)  squadron  requires  a  massing  of  the  vessels  of  the  outer  line 
^  squadrons  to  act  agiiinst  it.  An  active  enemy  using  vessels 
'gly  requires  the  most  constant  movement  of  the  individual  vessels 
the  outer  line  to  keep  him  off.  In  these  cases  a  single  vessel  may 
^p  several  constantly  confined  to  one  portion  or  stretch  of  coast  to 
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guard  it.  Thas  the  outer  line  is  rendered  liable  at  any  time  to  be  < 
off  from  even  the  defense  of  a  most  important  point,  to  meet  and  < 
or  drive  off  a  concentrated  movement  at  some  other  point. 

Coming  now  to  the  second  or  middle  line  of  defense,  we  find  itsc 
to  be :  To  inaugurate  a  living  defense  of  the  approaches,  that  can  d 
guish  Mend  from  foe ;  that  shall  by  its  mobility  and  strength  effect 
bar  the  way  to  the  sadden  incursions  of  single  vessels  of  the  enemy, 
permitting  commerce  to  freely  pass  in  and  out  up  to  the  last  moo 
that  shall  assist  the  fortification  to  guard  the  mines  from  counter-mii 
that  shall  leave  the  ships  of  the  outer  line  the  greatest  freedom  pof 
in  movement,  so  that  their  sadden  withdrawal  at  a  call  or  in  chase 
not  leave  a  point  open  to  attack ;  that  shall  finally  render  a  bloc 
by  the  enemy  a  hazardous  undertaking,  forcing  him  to  haul  off  the 
at  night;  and  that  shall  prevent  him  from  taking  up  a  position  for 
bardment  out  of  reach  of  the  fortifications  and  mines,  and,  in  a 
miUe  on  the  coast  between  squadrons,  that  can  advance  and  take 

To  keep  the  approaches  constantly  barred  to  the  enemy  and  op 
friends  is  the  specific  duty  of  the  coast  defense.  It  is  of  the  same  n 
the  world  over,  being  unaffected  in  this  respect  by  either  the  pol 
or  geographical  situation  of  the  country.  In  the  United  States, 
ever,  the  importance  of  this  part  of  a  war  programme  is  superior  to 
of  all  others,  since  in  a  war  with  any  country  except  England  or  M( 
the  first  attack  on  national  territory  must  be  on  the  coast,  and 
England  the  danger  to  the  coast  is  greater  than  that  to  the  Kor 
border.  Naturally,  then,  in  developing  a  defensive  power,  the 
defense  should  receive  the  first  attention. 

Examining  the  present  condition  of  our  coast  defenses,  it  will  be  i 
that  the  inner  line  is  the  best  provided.  Whatever  may  be  the  def 
cies  of  the  fortresses,  the  channel  protections  can  quickly  be  made  \ 
able.  Technical  knowledge  is  here  of  far  more  vital  importance 
actual  material,  and,  thanks  to  the  schools  of  Newx>ort  and  W 
Point,  the  United  States  is  in  a  position  to  hold  its  own  with  then 
so  that  in  case  of  an  outbreak  this  part  of  the  defense  could  be  qa 
and  effectually  put  in  operation,  and  thus  be  of  great  service  in  s 
ing  time  for  the  full  development  of  the  other  lines. 

As  has  been  shown,  however,  this  channel  protection  is  open  1 
strucion  by  an  a<3tive  enemy,  and  requires  a  vigilant  gua^,  jc 
much  as  an  army  requires  outposts. 

Attention  is  here  called  to  an  invention  now  regarded  with 
favor,  which  has  been  introduced  in  Germany,  France,  and  Austria 
for  the  purchase  of  which  Italy  is  negotiating.  It  is  a  system  of  i 
(the  invention  of  an  Austrian  naval  officer),  that  may  be  laid  down 
vessel  running  at  slow  speed  in  such  a  manner  as  to  effectually 
an  approach.  The  system  may  be  taken  up  almost  as  quickly  ae 
laid  down,  and  in  this  manner  approaches  may  be  left  free  unti 
danger  is  actually  in  sight. 

Passing  to  the  outer  Sue  of  defense,  it  is  found  to  be  lamentably  i 
although  it  exists  to  a  certain  degree  and  gives  evidence  of  de^ 
ment.  This  line  is,  however,  one  that  cannot  be  quickiy  establi 
Years  are  required  to  build  a  single  iron-clad,  and  it  is  almost  be 
possibility  to  arrive  at  the  construction  of  more  than  one  at  a  time 
ing  peace.  With  regard  to  the  unarmored  vessels,  we  have  yet  t< 
the  amount  of  their  value  (which  seems  to  be  very  great)  in  this  line 
will  probably  be  several  years  before  enough  of  them  will  be  aflo 
make  any  effective  combination  whatever. 

The  second  line  of  defense  in  all  navies  consists  of  torpedo-t 
with  what  are  known  as  floating  gun-carriages  and  torpedo-gun  I 
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as  sapporters.  This  line  with  us  has,  in  point  of  fact,  uo  existence 
whatever,  although  the  weakness  of  the  first  line,  the  time  required  in 
war  to  strengthen  that  line,  the  innate  power  of  the  c^econd  or  middle 
line  itself,  and  the  necessity  of  its  existence  as  a  guard  over  the  inner 
line,  all  imperatively  demand  its  development.  Without  the  existence 
of  an  outer  line  the  middle  and  inner  ones  can  keep  the  enemy  off, 
break  a  blockade,  and  frustrate  operations.  With  the  partial  develop- 
meut  of  a  middle  line,  concentrations  can  readily  be  made  that  will  en- 
able the  inner  line  to  be  developed  with  the  greatest  speed.  Without 
the  middle  line  our  outer  line  is  utterly  powerless  to  spread  its  support, 
and  the  inner  one  is  in  constant  danger. 

Ill  scanning  the  coast  defense  development  all  over  Europe,  it  will  be 
found  that,  whilst  the  fortresses  are  incomparably  stronger  than  our  own, 
tbeir  strengthening  has  been  of  a  very  gradual  nature,  and,  as  artillery 
improves,  the  rearmament  of  the  coast  forts  is  the  last  strengthening 
carried  out. 

The  channel  defenses,  being  a  matter  mainly  of  technical  education, 
cannot  be  measured  in  its  development,  and  in  so  far  as  the  education 
Isooncerned  we  are  not  behindhand.  In  the  outer  line,  our  attention 
has  been  constantly  turned  to  the  construction  of  the  great  iron-clads. 
The  fleets  are  large,  and  immense  expendures  are  made  to  increase  their 
number. 

Considering  the  second  or  middle  line,  we  find  nearly  every  navy  in 
the  world  with  a  full  schedule  of  floating  gun-carriages  and  torpedo- 
gunboats,  the  result  of  a  constant  growth  since  1869.  With  the  torpedo- 
boats,  however,  the  development  becomes  at  once  strikingly  marked. 
Iul873  there  was  one  builder  in  the  world  (Thomycroft).  In  1883  we 
count  as  builders  exclusively  devoted  to  this  work,  two  in  England,  two 
in  France,  three  in  Italy,  three  in  Germany,  two  in  Eussia,  and  one  in 
Austria.  To  induce  such  a  rapid  increase  there  must  be  a  powerful 
support.  Within  the  past  year  we  find  Xrovernment  orders  given  for 
Bot  less  than  90  first-class  torpedo  boats  of  over  90  feet  length.  Finally, 
ve  find  the  3^oungest  and  most  enterprising  naval  establishment  of  the 
vorld  (Germany)  devoting  almost  one-fourth  of  its  entire  naval  appro- 
priation ($4,000,000)  to  the  immediate  construction  and  equipment  of  70 
torpedo-boats,  with  an  additional  demand  for  45  more  to  be  constructed 
^  soon  as  these  are  finished. 

It  is  evident,  therefore,  that  in  our  naval  development  the  coast 
<iefen8e  is  of  vital  importance,  and  that  the  middle  or  torpedo-boat  line 
^aires  the  very  first  attention. 

In  determining  the  amount  of  material  and  its  cost  necessary  for  an 
cfflcieot  constitution  of  this  second  or  middle  line,  it  seems  best  to  first 
^ake  an  estimate  of  the  war  strength  absolutely  requisite.  Having 
this  and  knowing  the  time  required  to  build  and  fit  out  a  single  element, 
^®  requisite  peace  strength  may  be  deduced  which  is  necessary  for 
^ting  sufficient  technical  and  practical  skill  for  war  emergencies,  and 
«>r  distributing  a  proper  degree  of  building  skill  which  will  make  it 
I^ssible  to  quickly  raise  the  strength  from  a  peace  to  a  war  footing.   . 

I^lie  first  step  in  this  investigation  is  evidently  the  most  difficult  one, 
^}  aside  from  the  fact  that  ideas  differ  widely  as  to  what  the  United 
ptates  should  consider  a  war  strength  in  any  detail,  positive  experience 
^lacking  as  to  the  exact  strength  of  the  individual  torpedo-boat  as 
^.^asured  by  its  capability  of  keeping  the  vessels  of  an  enemy  at  a 
distance. 

Iq  making  an  estimate  the  following  limitations  have  been  observed: 

hi.  Weight  has  been  given  to  the  probable  support  of  guuboatd, 
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vessels  of  the  outer  line,  and  steam -launches  in  support  of  the  torpedo- 
boats  during  their  different  services. 

2d.  Only  the  defense  of  the  most  imx)ortant  commercial  centers, 
naval  depots,  and  entrances  to  water  routes  are  allowed  for,  and  the 
torpedo-boats  are  supposed  to  be  collected  in  divisions  at  these  points 
to  perform  work  in  the  immediate  vicinity.  8uch  would  certainly  be 
the  first  disposition  on  the  outbreak  of  war. 

3d.  The  divisions  are  supposed  to  be  able,  at  need,  to  furnish  a  cer- 
tain amount  of  mutual  assistance  and  re-enfo;:cement  within  certain 
limits,  these  limits  being  the  boundaries  of  coast  defense  districts,  and  th€ 
divisions  thus  furnishing  mutual  support  forming  independent  flotillas 

4th.  Three  boats  are  considered  as  forming  the  smallest  division  tha 
can  do  effective  work  uuder  the  majority  of  circumstances. 

5th.  The  mean  size  of  these  boats  is  considered  to  be  representee 
by  the  French  and  German  l)8-foot  boats,  which  are  the  sm.allest  oae 
thoroughly  capable  of  acting  independentl3-  in  all  weathers  andposi 
tions.  In  estimating  the  complements  required  for  these  boats,  on 
officer  is  allowed  to  each,  a  full  crew  of  fourteen  men  to  each  activ 
boat,  and  half  crews  to  each  reserv^e  one. 

The  reasons  governing  the  assignment  of  certain  numbers  of  boat 
to  each  division  have  been  carefully  considered,  and  each  number  ha 
been  fixed  only  after  a  careful  consideration  of  the  circumstances  coi 
nected  with  the  defense  of  each  place.    The  summary  is  as  follows: 

Estimate  of  minimum  war  strength  in  torpedo-boats  required  for  the  coast  defense  of  'j 

United  States. 


Dintricta. 


Diviaions. 


Ist.— Golf  of  Maine. 


Portland 

BoHton 

Cape  Cod  Canal. 


Flotilla  strength 


2d. — Long  Inland 


i  Buzzard's  Bay 

!  ^'arracansett  Baj' 
!  Lnug  Inland  Sound 
i  New  York  Bay 


Flotilla  stronjith 


3d.— The  Bay 


Delaware  Bay  . . . 
ChcHapeake  Bay. 


Flotilla  strensth 


4th.— The  Carolina 


Wilmington 
Chaileston  . 
Savannah 


5th.-The  Gulf 


6th.— Califiimia 

7lh. — North  west.   . 


Flotilla  strength  . 

Florida  Keys 

Peimacola 

MoiithHof  MisdiRsippi. 
Galveston 


Flotilla  strength 
San  Francisco.Bay  ... 


('olumbia  River 
Puget  Sound  — 


Flotilla  strength 


Boats. 


Active. 


Officers. ,    Men* 
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3  1 
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8 


11 
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1 
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30 
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I 
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Accepting  90  torpedo-boats  as  the  miuimum  Dumber  to  provide  effect- 
ive means  of  defense  in  time  of  war,  to  what  extent  may  this  number 
be  economically  reduced  and  still  render  it  possible  to  attain  the  full 
strength  in  time  to  prevent  an  enemy  from  profiting  by  the  reduction! 

In  the  first  place^  all  wars  that  have  occurred,  during  the  past  fifty 
years  certainly,  have  practically  proved  that  naval  hostilities  produce 
decisive  results  in  less  than  three  months  from  the  outbreak  of  hostili- 
ties. Secondly,  in  order  that  boat^ should  be  built  with  adequate 
rapidity,  a  knowledge  of  the  special  building  requirements  is  absolutely 
necessary,  and  this  knowledge  scarcely  exists  with  our  mercantile  build- 
ers at  present.  Thirdly,  the  effective  management  of  these  boats,  and 
the  peculiar  nature  of  the  service,  make  of  it  an  important  specialty  of 
the  naval  oflBcer's  profession.  This  special  knowledge  can  only  be  ob- 
tained by  extended  practice,  and  falls  entirely  outside  of  the  capabili- 
ties of  those  who  have  not  received  a  thorough  practical  training.  In 
case  of  a  war,  when  the  personnel  of  the  Navy  would  be  suddenly  in- 
creased, neither  the  volunteer  fireman,  machinist,  nor  officer  would  be 
fitted.  The  j^ersonnel  of  this  branch  must  be  made  up  of  picked  men, 
thoroug:hly  trained.  Lastly,  to  superintend  the  very  rajiid  building  of 
these  boats  officers  and  men  must  be  detailed  to  watch  and  superintend 
the  construction,  that  they  may  be  familiar  with  every  detail. 

To  determine  a  peace  strength  that  will  furnish  the  necessary  instruc- 
tion to  builders  and  penonnel^  the  reserve  may  be  struck  out  without 
disabling  the  force,  and  the  i)oints  to  be  defended  may  be  divided  into 
two  categories  according  to  the  degree  of  importance  and  probability  of 
attack  within  the  time  allowed  for  strengthening  the  entire  tiotilla. 
By  witlulrawing  the  defense  of  the  imints  of  the  second  category,  leav- 
ing tliem  to  the  defense  of  ihe  inner  line,  with  a  chance  of  aid  from  the 
t^oats  retained  in  the  first  category-,  the  following  reductions  may  be 
made : 


B'lotiUa  streDgtli.  DiviBion. 


I^Rt  (lUtrici Boston  

Seeoml  clistrict NarmgaDset t  and  New  York 

Third  ilwtrict Delaware  and  Cbeuapeake  (oue-half) 

fourth  diHtriot Charleston 

*«"udi8trirt MisBiNsippi 

^>«n  district Sau  Frainisco 


ToUl 


No.  of 
boats. 


4 

12 
8 
3 
3 
4 

34 


Thi.s  estimate  gives  a  jieace  strength  equal  to  less  than  one -fourth  of 
the  War  strength,  and  this  strength  properly  handled  could,  without 
^^^il>t,  make  itself  of  inestimable  value  in  keeping  an  enemy  at  a  re- 
*^l>**ctful  distance  during  the  first  months  of  ])rcparation. 

Thirty-four  boats  being  considered  the  least  number  proper  for  a  peace 
f^tablishinent,  the  highest  interests  would  seem  to  be  served  in  i)rovid- 
!^g  tbem  at  once,  as  is  the  case  with  Germany.  But  our  buihlers  (luiv- 
!^?  liad  no  ex])erience  in  this  work)  could  not  meet  such  a  demand,  and 
)t  Would  be  very  difficult  to  secure  a  sufficient  appropriati'>n  for  the  ob- 
ject. A  sufficient  number,  however,  should  be  purchased  from  European 
Jj^^^ufacturera  to  serve  as  models  and  to  provide  a  sufficiently  large 
'^otilla  with  which  to  commence  the  training  of  officers  and  men. 

^^  this  way  not  only  is  a  boat  of  the  most  improved  pattern  in  every 
Aspect  secured,  but,  what  is  of  more  value,  working  drawings  will^be 
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secured  which  wonld  be  of  the  greatest  aid  to  builders.  Again, 
vision  mast  be  made  in  arranging  for  building  ourselves,  to  as  fa: 
possible  gain  the  power  for  each  coast  district  to  provide  its  own  be 
The  immense  estent  of  the  coast  and  amount  and  variety  of  the  ^ 
to  be  done  in  establishing  a  thorough  defense  makes  this  all-import 
Very  respectfully, 

EDWARD  W.  VERY, 
Lieutenanty  United  States  Nar 
Hon.  Wm.  E.  Ghandleb, 

Secretary  of  the  Navy. 


APPENDIX. 


16  commencement  of  the  following  description  is  arranged  for  the 

f  a  preliminary  idea  of  the  general  steps  followed  in  the  development 

f  endurance,  and  power  of  torpedo-boats.    Five  examples  are  chosen 

i«  follows : 

1,  the  first  special  fast  torpedo-boat  ever  built,  designed  and  con- 

nycroffc  for  the  Norwegians. 

ling,  the  first  boat  ever  built  for  haijaor  and  coast  work  of  an  inder 

Designed  and  constructed  by  Thoruycroft  for  the  English. 
.1  second-class  boat  as  now  built,  to  form  a  part  of  the  torpedo  anna- 
ls and  heavy,  unarmored  cruisers. 

m,  the  first  cruising  torpedo-boat  ever  built.  Designed  and  con- 
)w  for  the  Russians. 

im,  the  largest  cruising  torpedo-boat  as  yet  built,  and  considered  to 
iximum  size  to  which  the  unarmored  boat  will  be  carried.  Designed 
by  Thornycroft  for  the  Kussians. 

Development  of  the  torpedo-boat. 


Name. 


1873 

I  1876 

\ :   1881 

I  1880 

I  1883 


• 

tifi 

.s 

§ 

0 

^ 

*m 

.a 

O 

•«-• 

5 

1 

■ 

Feet. 

Faat.1 

Draught 


57 

84i 

63 

100 

113 


Feet. 

7^  i  3  mean . . 
10|     5  mean.. 

7i  '  8/,aft  ., 
12^  j  4  aft . . . 
12i     6aft ... 


'2 

■J 

« 

• 

p 

A 

^ 

v 

OD 

? 

B 

a 

jP 

§ 

1 

% 

es 

BO 

a 
S 

Q 

Knots. 

w 

Tom. 

5 

14.94 

90 

25 

19.4 

350 

104 

ni 

150 

48 

22.16 

500 

58i 

19.49 

760 

Armament. 


1  to  win  j;  torpedo. 

3  Whitehead  torpedoes. 

2  Wbitebeaii  torpedoes. 

4  Whitehead  torpedoes. 
4  Whitehead  torpedoes. 
1  Hotchki88  37-miUimetergun. 


1  boat  differed  radically  in  every  respect  from  any  other  fighting  boat 
!n  previously  built,  thus  furnishing  a  distinct  type.  Her  peculiarities 
zed  as  follows :  Steel  frames  and  plating;  great  length  in  propor- 
shear  at  all;  extremely  fine  linos;  division  int.o  six  water-tight  com- 
9lete  deck  covering;  compound  engines  with  independent  pumps 
enser ;  forced  draft  under  the  grate-bars ;  and  the  screw  abaft  the 
lament  was  a  towing-torpedo  somewhat  similar  to  the  Harvey,  which, 
bered,  was  the  most  popular  of  the  naval  torpedoes  in  1872-75. 
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In  so  far  as  the  general  model  of  the  boat  is  concerned  no  alteration  has  taken  place 
of  any  note  since  that  time.  Up  to  about  1>:^0  all  boats  bad  vertical  stems,  but  since 
then  the  invariable  rule  has  been  to  give  them  pronounced  and  strofigtbened  nm- 
bows.  This  modification  was  introduced  as  a  result  of  the  bad  ruptures  to  the  bows 
of  several  boats  which  had  collided.  There  has  been  one  exception  to  this  mle  which 
developed  a  point  worthy  of  notice.  Shortly  after  the  construction  of  the  Batum 
the  Danes  ordered  a  similar  boat.  On  her  trip  from  London  to  Copenhagen  it 
was  found  that  the  swell  of  the  lines  of  the  ram-bow,  occurring  just  forward  of  the 
months  of  the  torpedo-tubes,  carried  the  water  up  aj^ainst  the  tube-stoppers,  iuter- 
fering  with  the  boat's  speed  and  steering  power.  When,  the  next  year,  the  Daue« 
ordered  the  Delflnen  (a  sister  boat)  they  gave  her  a  straight  stem,  so  that  the  months 
of  the  torpedo-tubes  came  almosi  abreast  the  stem-post.  It  was  fonnd  that  this 
alteration  entirely  cured  the  bad  water-lift.  However,  since  that  time  improvements 
have  been  made  so  that  at  present  the  tubes  do  not  project  beyond  the  skin  of  the 
boats,  so  that  the  ram-bow  presents  no  difficulty.  This  point  is  only  noted  in  case  it 
shonld  be  found  expeiliefit  hereafter  to  project  the  torpedo-tnbcs. 

In  all  the  first  boat«  the  screw  was  abaft  the  rudder,  and  Yarrow  still  adheres  to 
this  disposition,  although  it  presents  serious  service  objections,  as  will  be  shown. 
About  1878  Thornycroft  shifted  the  screw  to  its  normal' position;  shortly  afterwards, 
the  lower  part  of  the  stern-frame  was  cut  completely  away,  and  the  screw-shaft  was 
ffiven  an  inclination  such  as  to  bring  the  hub  of  the  screw  on  a  line  with  the  keel, 
the  lower  part  of  the  rudder  being  hung  to  an  attachment  on  the  hub  itself.   An 
interesting  series  of  experiments  was  carried  on  by  Yarrow  in  1879  with  regard  to 
the  position  of  the  screw.     In  that  year  a  Herreshoff  boat  was  sent  to  England  to 
compete  with  the  English  boats,  and  in  this  boat  the  screw  was  entirely  underneath, 
and  about  f  aft  of  the  midship  section.     Greater  speed  and  turning  power  was  claimed  , 
for  this  disposition.     The  Italian  Government  directed  Yarrow  to  test  the  arrange-  \ 
ment  in  a  first-class  boat,  then  being  built  for  them.     In  this  boat  the  screw  was  first  . 
tried  in  the  Herreshoff  position,  then  midway  between  that  and  the  normal,  and  finally  ' 
in  the  normal  position.     In  all  three  cases  the  engines  developed  480  indicated  horse- 
power, the  speeds  being  as  follows:  Herreshoff  position,  18.:^  knots ;  midway  position, 
19.2 ;  normal  position,  20.7  knots.    Much  of  this  difference  Yarrow  ascribed,  and  with 
reason,  to  an  increase  of  skin  friction  in  the  first  two  positions  caused  by  filling  in 
the  ordinary  screw  aperture  and  altering  the  after-body  to  allow  the  screw  to  go 
under  the  bottom.    All  boats  are  now  built  with  the  screw  in  the  normal  position, 
except  Yarrow's,  as  above  stated. 

There  have  been  several  alterations  in  the  rudder  of  minor  importance,  principally 
due  to  alterations  in  position  of  the  screw;  in  regard  to  shape,  the  fish-tail  seeuisto 
be  preferred.  In  1878  Thornycroft  introduced  a  patent  steam  steerer,  which  is  now 
nnivei-sally  used  in  first-class  boats.  In  1879  Yarrow  introduced  the  bow-mddjer, 
which  is  now  universal  in  the  large  boats.  This  rudder  in  hauled  up  like  a  center- 
board  when  not  in  use,  and  is  so  connected  to  both  the  hand  and  steam  gear  of  the 
after  rudder  that  the  two  can  be  used  together  or  separately  at  will.  The  bow-rud- 
der is  considered  one  of  the  most  important  of  the  improvements  as  aside  from  the 
increased  turning-power  it  gives  full  control  of  the  boat  under  steniway. 

The  plates  and  frames  of  the  boats  were  at  first  simply  cleaned  and  carefully 
painted,  but  since  1877  all  the  material  is  galvanized. 

In  the  first  Norwegian  boat,  only  the  tore  and  after  peaks,  engine  and. boiler-room 
were  permanently  decked  over,  the  remaining  spaces  being  covered  with  movable 
plates.  In  the  next  boats,  however,  and  universally  since,  the  decking  is  complete 
fore  and  aft.  The  Lightnina:  carried  a  booby  aft  in  order  to  allow  standing  erect  in 
the  cabin,  but  since  then  this  arrangement  has  been  suppressed,  the  constant  ten- 
dency being  to  keep  everything  possible  as  near  the  gunwale  level  as  may  be.  Asa 
rule,  the  boiler  and  engine-room  sections  of  the  boats  are  the  highest,  except,  of 
course,  the  pilot-house.  The  German  first-class  boats  even  succeeded  in  carryiuK * 
flat  deck  fore  and  aft,  with  a  crown  only  nlightly  greater  than  the  ordinary  deck- 
rule.     Sky-lights  are  carried  by  these  boats  with  battle-plates  provided  underneath. 

The  first  armament,  as  before  stated,  was  the  towing-torpe<l<»,  towed  from  the  top 
of  the  smoke-pipe  in  the  Norwegian  boat  and  from  a  permanent  staff  in  the  others. 
The  ineflicioncy  of  this  weapon  being  soon  discovered,  it  was  replaced  by  the  sp*^ 
torpedo,  boats  as  a  rule  carrying  two  spars  launching  from  the  bows.  Abont  13^» 
the  spar  torpedo  gave  way  to  the  Whitehead,  with  which  the  Lightning  waaprj" 
vi<led.  This  torpedo  was  at  first  f  on  the  Lightning  and  boats  of  her  class  in  Englo*^) 
discharged  from  the  Whitehead  torpedo  gun  by  compressed  air  acting  on  a  piston 
against  the  n^ar  of  the  torpedo.  The  gun  was  mounted  in  the  bow  and  pivoted  soitf 
to  give  an  arc  of  discharge  of  abont  270°.  Two  reserve  torpedoes  were  carried  on 
trucks  just  abaft  the  gun.  By  this  method  a  good  train  wa«  obtained  without 
turning  the  boat,  but  it  left  all  the  torpedoes  up  in  the  air  as  an  element  of  great 
danger  in  case  of  a  torpedo  being  hit  by  a  projectile,  and  for  this  reason  the  sy** 
tem  was  never  favored  outside  of  England.     In  all  other  boats  the  torpedo  iB<*tf 
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larked  from  tubes  built  into  the  boat  and  opening  near  the  wator-line  forward, 
ke  immense  hawse-holes.  The  discharge  through  these  tubes  is,  in  the  tirstclass 
Mtu,  bj  coinpresNcd  air,  as  with  the  gun.  Two  tubes  are  carried  with  two  reserve 
!TiN'(lo«s,  which  are  carried  in  the  uitm's  quarters  amidships  and  bulkheaded  as  an 
3(litioiial  protection.  They  are  raised  by  radius-rods  to  the  loading  position.  In 
lelate  and  large  boats,  the  discharge  tube  is  doubled  in  length  with  a  gate  in  the 
liildle,  the  reserve  torpedoes  being  carried  in  the  after  half,  so  that  the  reloading  is 
mijlifiod.  In  both  methods  the  men  are  not  «;xposed  nor  are  the  toi-pedoes  in  re- 
lading.  In  all  cases,  the  tube  is  considered  to  furnish  sufficient  protection  to  the 
JS|>edo  within  it.  In  the  second-class  boat,  all  of  these  methods  were  found  to  en- 
ail  too  much  weight,  and  so  could  not  be  applied.  In  1877  Tbornycroft  invented  a 
age  hnng  from  davits  which  worked  like  monitor  davits.  The  cage  was  carried 
miilships  so  that  when  lowered  the  torpedo  went  just  under  water,  and,  laid  in 

fore  and  aft  line,  it  was  discharged  by  starting  ahead  under,  its  own  screw.  This 
ystem  was  found  to  be  ineffectual,  as  it  necessitated  slowing  down  the  boat  to  a 
peed  of  not  over  three  knots.  In  1H79  Yarrow  introduced  a  system  of  stream  discharge. 
!Tie  forward  deck  of  the  boat  is  sbav»ed  into  two  parallel  troughs  with  covers  that 
linge  and  clamp.  The  torpedoes  stow  permanently  in  these  troughs,  the  rear  end 
«8tiDg  against  a  piston-head,  which  is  the  discharger.  The  piston  itself  is  simply  a 
iollow  tube  encased,  the  small  size  of  the  boat  and  the  angle  of  discharge  bringing 
t« position  in  the  boiler-room  close  to  the  boiler,  so  that  it  is  always  warmed  and 
"Mdy  to  develop  the  full  power  of  the  steam.  Steam  is  injected  when  desired  and. 
ifterthe  discharge,  is  exhausted  into  the  condenser.  This  apparatus  is  compact  ana 
ight.  It  gives  to  the  bow  of  the  boat  a  turtle-back  deck,  which  in  so  small  a  boat  is 
ather  an  advantage. 

The  water-tight  division  of  the  Norwegian  boat  consisted  of  six  compartments, 
HZ.  fore-peak,  used  as  a  store-room  ;  fore,-hhcetM,  open  and  i»rovided  with  seats  for 
be  crew;  pilot-house,  covered  with  -iV*iicb  plate;  boiler  and  engine  room  in  one 
md  covered  with  ,3g-inch  plates  ;  stern-sheets,  opeu  and  provided  with  seats  ;  after- 
*ak,  need  as  a  store-room.  As  the  boats  increased  in  size  and  were  improved  this 
oiupartment  division  increased  until,  iu  tlie  present  first-class  boats,  it  is  usually  as 
oUows:  eight  full,  and  2  or  4  partial  compartments  (bunkers,  &c.).  The  full  com- 
partments are :  fore-peak,  or  collision  compartment,  unused ;  forward  compartment, 
isedasn  store-room  ;  berth  deck,  for  the  crew,  and  also  containing  the  reserve  tor- 
Jdwg;  smoke-box  room,  containing  the  forward  end  of  the  boiler;  boiler-room  (in 
oeVarrow  boats  this  compartment  is  subdivided  lis  will  be  hereafter  explained); 
Dgiiie-room,  officer's  quarters;  after-peak,  used  as  a  store-room. 

Iniportant  modifications  have  beeu  intr<»duced  to  provide  for  draft,  safety  of  fire- 
jen,  aud  rapidity  of  raising  steam.  Provision  is  made  for  exhausting  the  steam  from 
w  lioiler,  either  directly  into  the  condenser  or  directly  into  the  air.  Bilge-pumps 
nd  steam-ejectors  are  provided  for  clearing  the  compartments  of  water,  and  arrange- 
tientsare  made  so  that  all  the  pumps  may  be  put  at  this  work,  as  well  as  from  2  to  4 
'aud-puinps.  Water  enti*ring  any  of  the  compartments  runs  through  valves  iu  the 
'ttlkheads  to  a  well  in  the  engine-room,  although  where  ejectors  are  provided  the 
'^tupartnients  may  be  emptied  independently.  In  the  bilge  of  the  boiler-room  the 
faterruns  through  pipes  to  prevent  carrying  dirt  to  the  pumps.  In  the  second-class 
l^atsan  arrangement  is  provided  for  taking  steam  from  a  ship's  main  boiler  to  aid  in 
filing  np  steam  rapidly.  This  arrangement  consists,  in  the  main,  of  an  iiyector 
''P'^eutering  the  bottom  of  the  boiler  from  a  valve  <m  deck  to  which  a  flexible  pipe 
"nsfrom  the  ship's  main  boiler;  a  branch  also  runs  from  this  valve  to  the  ventilator 
'iKiiie.  The  boiler  being  tilled  and  fires  started,  the  steam  is  tume<l  on,  thus  rapidly 
^•iting  the  wafer  in  the  boiler,  and  at  the  same  time  pushing  the  tire  by  giving  a 
^ft.    Steam  may  be  raised  to  60  pounds  in  about  ten  minutes. 

Thornycroft*8  invention  for  preventing  a  rush  of  steam  or  tli^me  into  the  fire  room 
'^'aseof  a  leak  into  the  tire  box  or  a  back  pressure  consists  in  an  arrangement  of 
*P'*hinig  at  the  front  of  the  ash-pit  in  such  a  manner  that  the  air-pressure  iu  the 
''*^'ght  fire- room  k«^eps  them  o]»en;  on  a  sudden  back  draft,  however,  they  automat- 
*'b'  shut ;  the  furnace  door  secures  with  a  strong  spring  catch.  To  prevent  over- 
"^''snre  in  the  lire-box  from  a  rush  of  steam,  a  couuection  is  made  by  a  pipe  from  the 
"■pit  to  the  deck,  closed  at  that  point  by  a  spriug  valve  which  lifts  under  high 

^arrow's  method  of  providing  for  this  contingency  is  quite  ditferiuit.  In  his  boats 
^T-tight  bulkhead  extends  from  the  front  edge  of  the  boiUn*  to  the  sides  of  the 
*^  thus  making  a  separate  boiler  and  tire-rooni.  The  ash-pit  is  entirely  closed  in 
*^  (of  the  boiler)  an»l  is  open  at  the  rear  ilirectly  under  the  boiler.  In  the  bulk- 
*^>  on  either  side,  is  a  man-hole  provided  with  a  flap  similar  to  the  Thornycroft 
J*  The  pressure  in  the  air-tight  fire-rooin,  as  before,  keeps  these  flaps  open  and  a 
*den  back  pressure  closes  them.  The  great  advantage  of  this  system  is  that  it  pro- 
'*^«  for  a  shot  entering  the  boiler,  which  the  other  does  not.  Thornycroft  has  coal- 
^kers  on  each  side  of  the  boiler.    With  Yarrow's  arrangement  this  is  not  done  and 
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the  boiler-room  necensarily  becomes  a  clear  waste  space,  reducing  Tery  materially 
coal  snpply.  This  was  one  of  the  principal  faulto  of  the  Batnra,  With  bothtl 
inventions  no  proviso  is  as  yet  made  for  the  case  of  an  open  furnace-door  when 
accident  occurH. 

Yarrow  intntdnced  an  arranj^ement  to  provide  for  the  case  of  leak  occnrring,  wl 
endangers  the  fires  by  the  water  rising  in  the  boiler-room.     In  this  the  woole 
box  is  encased  up  to  the  wat^r-liue,  the  draft  passing  inside  the  casing,  and  the 
nace-door  is  made  water-tight.     The  water  is  thus  kept  out  of  the  ash-pit  and  fan 
and  time  is  allowed  for  feeding  a  full  supply  of  coal,  amounting  to  nearly  half  a 
which  is  sufficient  to  run  the  boat  40  miles.     The  door  is  then  sbut,  and  tbns  stcii 
maintained  for  running  and  pumping  until  clear  of  danger.     Yarrow  has  also  in 
duced  improvements  in  the  details  of  the  furnace,  fire-box,  and  tubes,  so  as  togre; 
remedy,  if  not  cure,  the  liability  to  leak  when  sudden  changes  of  temperatun  | 
rise  to  unequal  expansions  und  shrinkages.     Arrangements  are  made  for  sweeping 
the  tubes  when  running.     The  smoke-box  doors  are  covered  with  jisbestos,  aui 
arranged  as  to  open  independently,  permitting  the  tiremen  to  shelter  .theniselveri 
hind  one  door  while  sweeping  out  the  tubes  of  the  other  half  of  the  boiler, 
necessitates  a  great  reduction  in  the  steaming,  and  the  use  of  the  natural  draft  al 
Steam  pressure  is  lost  during  the  operation. 

TORPEDO  PINNACES. 

The  second-class  boats  are  in  no  way  fitted  for  the  general  service  of  a  ship, 
when  carried  by  a  man-of-war  must  be  kept  like  the  rest  of  the  armament  for 
special  service  for  which  they  were  designed.  This  has  caused  some  dissatisfac 
on  the  part  of  naval  officers,  and  in  point  of  fact  the  scope  of  the  utility  of  these  b 
is  clearly  brought  in  question  in  the  German  Reichstag  Report,  which  intimates 
the  work  of  providing  the  iron-clads  with  special  torpedo-boats  has  been  part: 
stopped. 

Yarrow  &  Co.,  to  meet  this  dissatisfaction,  have  designed  a  special  form  of  8t< 
pinnace,  intended  to  be  equally  well  adapted  for  guard-duty,  torpedo  work,  and 
eral  service.  The  dimensions  of  this  boat  are  :  Length,  54  feet ;  beam,  9  feet ;  we 
complete,  with  torpedo  armament,  10^  tons  ;  horse-power,  150;  speed,  15  knots, 
boat  is  of  steel,  and  has  open  stern-sheets  of  the  ordinary  steam-launch  pattern, 
the  bow  a  Whitehead  launching-tube  is  fixed,  which  may  be  unshipped  if  desired 
replaced  by  a  gun  or  Xty  freight.  The  reduction  in  speed  is  macle  up  by  inert; 
handiness,  and  from  the  description  it  would  seem  to  be  a  more  desirable  patter 
ship  service  than  the  second-class  boat. 

THE  BATUM. 

This  boat  is  100  feet  lout;,  12  feet  6  inches  beam,  and  ha«  a  load  draught  of  2  f 
inches  forward  and  4  feet  aft.  The  hull  is  built  entirely  of  steel.  The  thickm 
the  bottom  plates  and  the  middle  strake  of  the  deck  plating  is  about  ^^  inch  (1 
wire  gauge) ;  the  other  plating  is  much  thinner.  The  bottom  of  the  boat  js  quite 
there  being  no  keel  whatever,  in  place  of  which  thera  is  a  slight  rounding. 
.  This  arrangement  is  considered  very  faulty  by  Lieutenant  Sazaremy,  of  ihe  Ru 
Ifavy,  who  commanded  the  Batum  on  her  passage  from  London  to  Nickolaiel 
account  of  the  tendency  of  the  boat  to  roll  and  to  list  quickly.  He  advises  the  at 
mentof  a  keel  of  about  9  inches  depth,  together  with  a  slight  moditication  of  thi 
tom  lines. 

The  boat  is  divided  by  seven  bulkheads  into  eight  water-ti^ht  compartmeni 
follows :  Fore-peak,  forward  compartment,  torpedo  and  berthing  room,  smokt 
room,  boiler  and  hre  room,  engine-room,  officers'  room,  and  after-peak. 

Nothing  whatever  is  stowed  in  the  fore-peak,  which  is  connected  with  the  for 
compartment  by  a  manhole. 

At  sea  this  compartment  was  almost  always  full  of  water,  partly  on  account  o 
fecti ve  riveting  of  the  bottom  plates,  partly  through  defective  jointing  of  the  torj 
tube  with  the  bow-plates. 

lu  the  forward  compartment,  the  torpedo- magazines  were  stowed  on  one  side,] 
and  oil  on  the  other. 

In  the  berthing-room  are  eight  bunks  at  the  sides,  in  two  tiers,  the  galley,  i 
chinist  and  carpenter's  work-bench,  a  chest  forthe  clothing  of  the  crew,  and  a  w 
closet.  This  compartment  is  also  the  torpedo-room,  and  carries  two  torpedoes,  thi 
pump,  and  the  regulator. 

Betw^een  the  boiler-room  and  the  berthing-room  is  the  smoke-box  room,  wher 
fire-tubes  are  cleaned.     In  order  to  do  this  work,  a  manhole  is  cut  in  the  bulkhei 

The  boiler  and  fire  room  is  cut  in  two  by  the  Yarrow  compartment. 

Lieutenant  Sazaremy  states  that  in  all  his  experience  with  torpedo-boat«  he 
■ever  seen  the  necessity  of  this  arrangement,  which  possesses  several  objectioc 
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ininr«>«.    LeaviDg  ont  of  consideration  the  special  idea  for  which  it  was  introduced' 
be  foDnd  that  it  was  impossible  to  stow  any  coal  in  this  boiler  room,  as  it  would  inter- 
fere with  the  draft  ^oing  to  the  ash-pit,  and  so  would  affect  the  steaming  power.    As 
in  the  passage  from  Loudon  there  never  was  a  necessity  for  carrying  high  steam,  and 
«>  ft  minimum  of  coal  could  be  carried,  he  found  it  barely  possible  to  stow  3  tons.     If 
it  is  necessary  to  provide  for  the  contingencies  fur  which  the  mo<lification  was  intro- 
duced, Sazaremy  considers  the  Thornycroft  system  to  be  sufficient,  in  which  case  it 
is  pomible  to  carry  -I  tons  between  the  boiler  and  the  side  of  the  boat.     No  coal  stowing 
place  is  even  provided  in  the  Batum  in  the  fire-room.    During  the  passage  it  was  ueces- 
■arj to  carry  about  4^  tons  in  sacks  stowed  on  each  side  up  to  the  deck-beams,  and  piled 
,  OD  the  fire-room  floor  to  a  height  of  a  fo<it  and  a  half,  leaving  only  sufficient  floor 
space  to  work  the  fires  and  give  free  space  to  the  draft  from  the  ventilator  to  the  man- 
boles  in  tbe  bulkhead.    As  the  ventilator  was  secured  to  the  eugiue-room  bulkhead, 
quite  a  wide  passage  had  to  be  left  free.     If  the  ventilator  had  bet^u  put  nearer  to  the 
forward  bulkhead,  sufficient  room  would  have  been  secured  to  ])ut  up  permauent  bunk- 
ers, whereby  th^  disagn^eable  whirling  of  coal-dust  about  the  fire-room  would  have 
bfeD  avoided,  and  the  disagreeable  draft  which  afiected  the  breathing  of  the  men 
would  have  been  stopped.     It  such  a  ventilating  arrangement  be  adopted  it  can  also 
be  made  much  smaller,  as  in  such  a  case  it  would  not  have  to  keep  the  whole  fire-room 
under  pressure. 

In  tbe  engine-room  are  the  main  and  auxiliary  engines,  a  condenser,  a  cistern  for 
flesh  feed-water,  two  tanks  for  oil  and  tallow,  and  several  other  necessary  attachments. 
Orerthe  main  engine  is  a  sky-light  of  oval  section,  surrounding  the  cylinders,  as  the 
latter  rise  1^  feet  above  the  deck.  In  the  after  part  of  the  engine-room  is  the  hatch- 
way aud  ladder.  The  difi'ereut  parts  of  the  engine  arc  very  compact.  The  tubes  of 
the  condenser  may  be  shifted  withont  moving  it  from  its  place. 

Sazaremy  considers  that  the  sky-light  or  hatchway  should  be  made  larger,  as  the 
macbiniHt,  when  working  the  engine,  does  not  stand  in  that  space,  but  under  the  deck, 
where  he  is  very  much  hamjiered  by  being  obliged  to  stoop  ;  especially  is  this  an  in- 
terference  in  stopping  or  alt4*ring  speed.  Another  objection  to  this  compartment  is 
that  no  ventilation  is  provided  for  it.  During  the  trip  from  London  the  temperature 
in  this  room  rose  to  IbVfi  Fahrenheit  several  times.  No  connection  can  be  made  with 
the  tire-room  for  ventilating,  as  the  great  amount  of  coal  dust  flying  about  there  would 
•oon  interfere  with  the  working  of  the  engines.  If  Thorny  croft's  system  be  adopted, 
not  only  can  coal  bunkers  be  provided,  but  the  bulkhead  may  be  taken  down  al- 
together without  sacrificing  the  buoyancy  of  the  boat.  A  sill  li  to  2  feet  high  might 
hernn  across,  which  would  be  sufficient  to  keep  water  from  one  compartment  enter- 
ing the  other. 

In  tbe  officer's  room  are  three  bunks,  a  dining  table,  washstand,  wardrobe,  clothes 
fbest.and  water-closet. 

In  tbe  after  peak  are  five  water- breakers,  two  chests  for  provisions,  two  rope-reels, 
*pve  parts  of  engine-gear,  and  the  fighting-tiller. 

Sazaremy  suggests  that  if  tanks  shaped  to  the  boat's  contour  be  substituted  for  the 
breakers,  and  several  of  the  useless  things  be  removed  from  this  compartment,  it  would 
8i'«  plenty  of  room  for  a  ton  of  coal. 

I^ike  all  of  Yarrow's  boats,  the  Batum  has  a  very  large  turtle-back  forecastle.  ex- 
Ming  fully  one-thinl  of  the  boat's  length.  At  the  rear  end  of  this  is  the  pilot- 
house. The  roof  of  this  house  may  be  rained  or  lowered  by  means  of  screws.  Under 
ordinary  circumstances,  it  stands  about  4  ihches  above  the  edge  of  the  house,  so  that 
eyeo  at  night  a  clear  view  is  given  all  around  the  horizon.  The  upper  edge  of  the 
pilot-house  is  6  inches  above  the  center-line  of  the  turtle-back. 

Sazaremy  considers  that  it  would  be  well  to  give  the  turtle-back  still  more  crown, 
^oasto^ive  better  ingress  from  the  rear  into  the  men's  quarters.  A  corresponding 
iQcrease  in  height  of  pilot-house  is  also  considered  advisable  in  order  to  keep  out  the 
•P^^y  and  sea.  The  elevated  part  of  the  deck  should  be  carried  aft  to  the  compart- 
^eni  lialkhea<l  in  order  to  give  more  head-room  on  the  berth-deck. 

In  the  pilot-house  is  the  tighting- wheel,  which  can  be  used  on  both  after  and  for- 
^    ''•Jd  rudders.     There  is  abundance  of  room  on  the  platform  for  both  the  helmsman 
^d  commander.     On  the  platform  is  a  telegraph  and  speaking-tube  for  the  engine- 
'oyjn  and  the  valve  for  firing  the  torpedoes. 

l^ndifr  ordinary  circumstances,  the  bow  rudder  is  kept  hauled  up  in  its  well,  and  the 
JJcenng  ig  done  by  the  hand- wheel  on  deck.  If,  however,  it  is  necessary  to  use  the 
^^  rudder  the  steam  fighting- wheel  must  be  used,  as  the  coupling  is  to  that  arrange- 

^'ater-clearing  is  provided  for  by  six  ejectors,  one  in  each  compartment  except  the 

1  ^^^  ventilation  of  the  berth-deck  is  accomplished  by  a  small  ventilator  in  the  pilot- 
ouse  roof  and  by  two  pipes  just  under  the  deck,  one  end  of  the  pipes  being  in  the 

^nh-deck  and  the  other  in  the  smoke-box  room.  The  draft  thus  furnished  by  the 
Voreuce  in  temperature  exhausts  the  foul  air  from  the  berth-deck. 
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On  deck  forward  are  two  cranes  for  shipping  the  torpedoes. 

Sazsiremy  considers  the  cranes  too  weak,  and  a  tackle  insufficient  forthe  heavy  work, 
for  which  a  little  steam  windlass  should  be  provided. 

The  boat  carries  one  anchor  of  200  pounds  weight  and  600  pounds  of  ^-inch  chain. 

Sazaremy  considers  this  sufficient  for  the  trip  of  the  Batum,  as  the  anchor  always 
held  well  and  the  chain  never  broke.  In  general,  however,  he  considers  it  better  to 
have  two  anchors  and  cliains.  He  also  considers  it  bett4»r  to  have  a  windlass  forget'- 
ting  up  anchor,  as  it  always  required  all  hands  to  get  it  in  in  getting  underway. 

The  boat  carried  a  Thompson  compass,  which  Sazaremy  considers  should  be  replaced 
by  a  lifiuid  one,  as  the  short  rolls  of  the  boat  frequently  wonid  spin  the  card  aronnd. 

The  Batum  carries  a  light  pair-oared  yawl,  10  feet  long,  3^  feet  wide,  and  wei^hiD^ 
140  pounds.  It  is  built  of  cedar,  and  has  two  air-chambers.  It  can  carry  six  personfl, 
and  when  filled  with  water  will  support  four.  This  boat  suffices  for  the  service  of  the 
Ba'fum. 

The  main  engines  consist  of  a  two-cylinder  compound  direct-acting  engine.  Diam- 
eters of  cylinders,  12^  and  21  inches;  stroke,  17|f  inches;  indicated  liorse-power,  500. 
The  condenser  is  fore  an<l  aft  on  the  port  side,  and  the  fresh-water  tank  on  the  star- 
board. By  this  fore-and-aft  arrangement  the  tubes  may  be  changed  without  moving 
the  condenser,  but  in  onler  to  do  it  the  greater  part  of  the  arrangements  in  theoflS- 
cers'  quarters  on  the  port  side  must  be  removed,  in  order  to  get  at  the  manhole  in  the 
bulkhead  and  do  the  work. 

Sazaremy  thinks  this  arrangement  a  very  faulty  one,  as,  when  the  condenser  is  foil, 
the  boat  hsis  a  list  to  port  and  her  speed  isatiVcted.  He  recommends  putting  the  con- 
denser in  the  forward  part  of  the  officers*  quarters  athwartships,  with  the  feed-pump 
at  one  end  of  it,  there  being  plenty  of  room  for  this  arrangement;  then  by  putting 
the  fresh-water  tank  athwartships  in  the  forward  part  of  the  engine-room  so  much 
room  would  be  gained  in  this  compartment  as  to  allow  of  the  extension  of  the  coal- 
bunker  space  so  as  to  give  the  boat  a  supply  of  from  10  to  12  tons. 

The  piston-rods  are  hollow;  the  upper  ends  of  the  cylinders  arc  braced  from  the 
skylight  frames,  and  in  this  manner  the  jar  of  the  engine  is  quite  prevented.  All  the 
frames  in  the  shaft-alley  are  utilized  as  thrust-bearings.  Tho  auxiliary  engine  works 
the  circnlating-pump,  feed-pump,  air-pump,  and,  in  case  of  necessity,  the  bilge-pump. 
The  injection-opening  has  two  Kingston  valves,  through  one  of  which  water  goes  to 
the  feed-pump  and  through  the  second  to  the  condenser. 

This  opening  should  be  nearer  the  bottom,  as  it  rolls  out  of  water  in  a  seaway,  and 
so  alfects  the  vacuum. 

In  case  the  auxiliary  or  the  condenser  breaks  down,  arrangements  are  made  for 
working  under  hi^h  pressure  alone.    The  screw  is  about  one  foot  abaft  the  rudder. 

The  screw  is  neither  protected  in  rear  nor  underneath.  The  slightest  contact  aft 
with  anything,  ground,  collision,  &c.,  is  sufficient  to  either  bend  or  break  oflf  the  thin 
blades.  Sazaremy  states  as  his  experience  that  this  touching  aft  is  a  matt-er  of  very 
common  occurrence  in  torpedo-boats,  and  considers  that  the  most  careful  commander 
cannot  avoid  it  in  peace  times,  let  alone  war,  where  barricades,  nets,  &c.,  have  to  be 
contended  with.  The  experiments  of  the  French  with  regard  t<»  speed  and  turning 
power  with  the  screw  berore  and  abaft  the  rudder  have  proved  that  the  speed  is  not 
in  the  slightest  affected  by  having  the  screw  forward ;  so  that  even  if  it  were  at  a 
sacritice  of  a  half  a  knot,  Sazaremy  considers  that  the  protection  of  the  screw  demands 
that  it  should  go  as  in  Thomycroft's  boats, 

Tlie  boiler  is  of  the  locomotive  type,  cylindrical  and  steel ;  length  15  feet  5f 
inches;  diameter,  4  feet  4  inches,  and  contains  6H6  gallons.  The  fire-box  is  copper; 
the  grate-bars,  96  in  number,  are  2  feet  long.  Heating  surface  400  square  feet; 
grate  surfate,  29.3  square  feet.  The  boiler  was  tested  to  260  pounds,  the  nornial 
pressure  being  130  pounds.  There  are  176  fiie-tul)esof  brass,  9  feet  3f  inches  long  by 
If  inches  outside  diauieter. 

The  tubes  are  too  small,  as  they  become  very  much  clogged  with  soot  in  a  very  short 
time,  even  when  using  the  best  coal.  They  have  to  be  cleaned  about  once  in  7  or  9 
hours,  and  during  the  operation  the  steam  falls  and  the  effectiveness  of  the  boat  is 
sacrificed. 

The  boiler  is  fed  by  a  feed-pump  and  an  injector;  a  hand-pump  is  also  provided, 
and  there  is  an  ojiening  in  the  top  of  the  boiler  so  that  it  may  be  filled  from  deck. 

On  torpedo  boats  a  fresh-water  feed  is  necessary.  Ott  the  Batum,  the  tank  only 
held  sufficient  for  4  hours'  steaming  at  moderate  speed.  This  quantity  should  be  in- 
creased. On  the  trip  from  London  Sazaremy  always  started  with  boiler  and  tank 
filleil  with  fresh  w^ater,  and  then  by  taking  a  moderate  quantity  of  salt  water,  hewafl 
enabled  to  get  along  without  fouling  the  boiler. 

The  boiler  is  provided  with  one  manhole  and  nine  handholes  for  cleaning  it.  These 
holes  are  quite  insufficient  for  the  purjwse,  as  all  parts  of  the  boiler  cannot  be  reached. 
A  manhole  large  enough  to  admit  a  boy  should  be  made. 

The  boiler  has  two  chimneys,  symmetrical,  situated  athwartships.  These  chimnej's 
were  originally  5  feet  high,  but  in  Fiume  the  height  was  increased  to  7|  feet,  aa  they 


tEPORT   OF   THE   SECHETAKT    OF    THE   NAVY. 


251 


kt  deal  of  water.  With  a  forced  draft,  ^reat  quantities  of  aahes  are 
le  chimneys,  so  that  in  a  very  short  time  everything  get^  covered  with 
s  not  happen  with  a  natural  draft. 

irrie.sfonr  torpedoes;  two  in  the  launching  tubes  and  the  other  two  in 
)r  them  on  deck. 

J  was  experienced  with  the  torpedo  arrangements  which  were  put  on 
t>bea<l  at  Flume.  The  torpedoes  in  the  troughs  have  to  be  put  by  liand 
ling-tubes,  which  is  extremely  dilh cult  work  for  the  few  men  available, 
ilators  leak  badly  from  the  vibrations  of  the  boat  acting  on  the  valves, 
f  they  cannot  be  recharged  under  speed,  owing  to  the  vibrations  and 
The  torpedo  in  the  tube  is  only  held  fast  at  the  rear  end  of  two  stop- 
lie  other  nine-tenths  of  it  loose  in  the  tube,  so  that  the  vibrations  of 
)  it.  In  a  run  from  Nickolaietf  to  Odessa  with  the  torpedo  in  place, 
lamage  was  done :  The  rudder  part  of  both  torpedoes  was  bent  sorac- 
The  screws  which  fasten  this  part  to  the  end  piece  had  slacked  up. 
kd  of  one  of  the  torpedoes  was  doubled  up.  In  one  torpedo  the  screws 
engine  section  with  the  air-chamber  were  slacked  up.  The  pendulum 
into  the  wooden  bulkhead  about  i  inch.  This  damage  was  done  by  a 
three  hours.  Sazaremy  considers  that  the  mouths  of  the  tubes  ought 
ake  tii(^  contour  of  the  boat's  bow,  as  it  will  make  no  diti'erence  in  the 
ledo  under  any  circumstances.  Although  the  mouths  of  the  tubes  are 
[>ers  they  are  not  perfecily  water-tight,  and  a  good  deal  of  water  eu- 
s  its  way  into  the  regulator,  and  often  into  the  tube  between  the  reg- 
imulator.  In  a  trial  made  it  was  found  that  the  torpedo  could  not  be 
lis  account.  This  trouble  is  serious,  since  before*  the  torpedo  can  be 
IS  of  the  tubes  must  be  opened,  and  thus  a  quantity  of  water  is  allowed 
lat  these  dilficulties  have  not  been  discovered  before,  is  due  to  the  fact 
;  experiments  have  been  carried  on  in  still  water  and  at  low  speeds, 
ts  that  all  experiments  with  sea-going  boats  should  be  carried  on  at 

r  of  the  trip  of  the  Datum  to  Russia  is  as  follows : 
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24 
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or  the  whole  trip  of  4,835  miles,  11. 1  knots. 

:rip  the  boat  experienced  all  sorts  of  weather,  steaming  against  a  full 
'  of  Biscay.     Only  nuce  was  she  obliged  to  stop  en  route  to  cool  ji^ bear- 
Jested  under  sail  alone,  and  f<»und  to  work  thoroughly  well.     The  small 
was  all  that  prevented  a  much  faster  record. 
•  the  contract,  the  trials  previous  to  delivery  in  London  were  to  be 

boat  light,  and  it  was  made  with  the  least  weight  possible  aboard. 
?  eoal  was  carried  that  the  boat  had  scarc«*ly  enough  to  bring  her  back 
ured  mile.     Under  the.se  circumstances,  she  ol)tained  a  niean  speed  of 

six  runs  over  the  measured  mile,  carrying  a  pressure  of  130  pounds, 
ere  made  to  establish  the  flotation  elements  of  the  boat  with  the  follow- 

at  a  displacement  of  48.2  tons  the  metacentiic  height  was  2.1  feet. 

ino  the  boat  required  l.H  tons  for  an  inch  of  immersion. 

line  the  center  of  gravity  was  3  feet  6  inches  from  bottom  of  keel  or 

k 

'• 

■jplacement,  center  of  gravity  was  3  feet  H  inches  from  bottom  of  keel. 

ai  stability  was  reached  at  a  heel  of  50°.     Lever  arm,  1.35  feet. 

ho  gunwale  was  at  the  water-level. 

vas  given  a  trial  at  Nickolaieff,  with  full  outfit  aboard.     Under  these 

1 115  pounds'  steam,  332  turns  of  the  screw,  she  made  15^  knots  over  the 


\ 
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meMured  mile.  Mncb  of  this  great  fall  in  speed  was  attributed  to  poor  coal  and  bad 
firing.  In  a  trial  run  from  Nickolaieff  to  Odessa  and  back,  a  distance  of  156  milea, 
with  a  fresh  breeze,  the  mean  speed  was  13.7  knots. 

In  closing  his  report  Sazaremy  sums  up  the  faults  of  the  Batnm:  (I)  Too  bwi 
coal  supply,  only  sufficient  for  350  miles;  (2)  too  low  speed  wlien  fully  equipped.  He 
recommends  for  future  boat-s — 

(1)  A  length  of  from  100  to  120  feet  to  allow  heavier  machinery  and  more  coal. 

(2)  A  beam  of  13^  to  14  feet. 

(3)  Better  shaped  upper  wofks. 

(4)  Simpler  and  lighter  torpedo  apparatus. 

(f»)  A  larger  boiler,  with  two  furnaces  and  a  more  powerful  engine. 
(6)  To  be  more  solidly  built;  the  bottom  plates  one-fourth  inch  and  the  others  one- 

eightb  inch. 

Finally,  the  contract  should  stipulate  for  trials  at  the  deep-load  line,  the  engJDei 
not  to  be  overworked  on  the  trial,  and  a  mean  speed  of  18  knots  to  be  maintained  for 
four  hours.     Runs  of  20  miles  should  not  be  allowed,  as  they  are  deceptive. 

THE  SUCHUM. 

This  boat,  built  by  Thornycroft,  is  one  of  four  of  an  enlarged  type  of  Batam,  two 
of  which  Were  ordered  from  English  and  two  from  French  tirmn.  The  dimensions  of 
the  boat  are:  Length,  113  feet;  beam,  12  feet  H  inches;  depth  of  hold,  6  feet  6  inches; 
draught,  2  feet  6  inches  forward  and  6  feet  aft;  displacement,  60  tons;  diameters  of 
<  yliiiders,  14^  aud24iincheH;  length  of  stroke,  15  inches;  heating  surface,  IJlQsquiw 
it'et;  grate  surface,  30  square  feet;  indicattfd  horse-power,  750. 

Many  of  the  improvements  suggested  by  Lieutenant  Sazaremy  have  been  intro- 
duced m  this  boat,  which  otherwise  is  quite  the  same  as  the  Batum,  except  that  she 
carries  two  Hotchkiss  37  millimeter  revolvers,  one  on  each  side  at  the  rail  just  abilt 
the  pilot-house.  The  lirst  trial  trip  of  this  boat  took  place  July  10,  1883,  and  had  for 
its  object  to  ascertain  the  maximum  speed  of  the  boat  when  carrying  a  lull  outfit 
weighing  6  tons  and  coal  enough  to  steam  1,000  miles,  at  a  speed  of  not  less  than  10 
knots. 

The  weights  carried  were  as  follows: 

PonDdi. 

Torpedo  launching  gear 5.)^ 

Four  Whitehead  torpedoes 3,5U 

Torpedo  air-pump 511 

Two  Hotchkiss  guns "1^ 

One  hundred  Hotchkiss  projectiles 21^ 

Anchor  gear  and  windlass ^1' 

Boat...: f 

Complement  of  sixteen  persons 2,554 

Drinking  water 5® 


Total 13, 

To  this  must  be  added  10  tons  of  coal,  making  a  total  of  16  tons.  The  displacement 
of  the  boat  with  this  load  was  59^  tons ;  draught,  2  feet  and  5  feet  10  inches.  At  the* 
lines  she  made  a  mean  of  six  runs  over  the  measured  mile  of  19.49  knots,  and  anie»a 
of  three  hours'  run  of  18.96  knots.  The  engines  worked  well;  the  mean  revolutiona 
on  the  measured  mile  was  414.75,  and  during  the  three  hours  493.88.  The  waximuni 
indicated  horse-power  was  720.  Coal  used  was  1  ton  per  hour  for  18.9  knots.  SUa* 
pressure,  130  pounds  per  square  inch. 

The  second  trial  had  for  its  object  to  ascertain  if  the  coal  waa  sufficient  to  strtO* 
1,000  miles  at  a  speed  of  not  less  than  10  knots.  The  boat  waa  brought  to  the  same 
lines  as  before,  carrying  9  tons  of  coal  in  the  bunkers  and  1  ton  in  bags.  The  run 
laated  from  10.46  a.  m.  to  d  p.  m.,  during  which  she  made  101.11  sea  miles,  at  ameta 
speed  of  10.83  knots,  and  a  total  coal  consumption  of  1  ton  short.  Steam  pressor^ 
110  to  118  pounds;  revolutions,  222  to  227.  The  requirement  of  fresh  water  w» • 
great  drawback,  as  the  boat's  regular  supply  was  only  sufficient  for  50  sea  miles.  £^* 
tra  fresh- water  tanks  were  carried  during  the  trial,  the  total  amount  required  bein^ 
111.32  cubic  feet. 

The  boat  was  then  submitted  to  a  series  of  turning  trials,  with  the  following  results* 
at  a  speed  of  18  knots : 

Both  rudders :  Time  to  port,  1  minute  20  seconds;  diameter  of  circle,  588  feet. 

Both  rudders:  Time  to  starboard,  1  minute  35  seconds;  diameter  of  circle,  840  fee*' 

One  rudder:  Time  to  port,  1  minute  56  seconds;  diameter  of  circle,  66:?  feet. 

One  rudder:  Time  to  starboard,  2  minutes  50  seconds;  diameter  of  circle,  964  !«*'• 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       253 

The  boat  was  then  given  several  trials,  with  an  addition  of  weights  of  5.2  tons, 

presenting  the  material  necessary  for  a  long  trip,  as  follows : 

Poands. 

oiler  covering 1,^3 

ix  boxes  Hotchkiss  shell 329 

lost  and  gear 1(55 

laBtsand  sails 798 

ilag  chest 51 

3hart  Uble 66 

JIde  curtains  of  sail  cloth 71 

(pare  anchor 199 

drinking  water 848 

Two  spare  fresh  water  tanks  and  pipes 120 

leserve  fresh  water  for  boiler 998 

Fw8h  food,  three  days 199 

Sea  stores  for  eight  days 479 

Baggage  of  crew 658 

^gpgo  of  oflScers 399 

Navigating  instruments  and  charts .299 

LaDterns,  flags,  stationery,  &.o 199 

BoaUwain's  stores 686 

Engineer's  stores 2,860 

Oil  and  tallow 419 

Small  articles  undetailed 299 

With  the  entire  load  the  displacement  of  the  boat  was  64  tons,  and  with  this  she 
made  a  mean  speed  of  six  runs  of  17.93  knots,  with  404.3  turns  and  130  pounds  of 
•team. 

By  test  it  was  found  that  she  would  steam  252  knots  at  a  speed  of  15.45  knots ;  372 
botsata  speed  of  23.39  knots  ;  189  knots  at  18.9  knots,  and  1,000  knots  at  10.8 knots. 

A  test  was  made  of  cleaning  the  fire  tubes  while  running.  For  this  the  whole  forward 
part  of  the  smoke-box  doors  and  the  smoke-box  itself  is  covered  with  asbestos,  and  the 
doors  are  arranged  to  open  independently.  Tbe  man  cleaning  the  tubes  shelters  him- 
Mlf  behind  the  closed  half  of  the  box.  In,  the  test  the  steam  was  allowed  to  fall  to 
40  pounds,  and  the  engine  was  slowed  to  100  turns ;  35  tubes  were  cleaned  in  a  quarter 
of  an  boor;  the  temperature  in  the  compartment,  which,  at  the  commencement,  was 
1U<^  Fahrenheit,  sank  during  the  work  to  88^,  and  the  steam  fell  to  30  pounds.  No 
trouble  was  experienced  with  the  gas,  as  there  was  a  perceptible  draft  from  the 
berth-deck,  through  the  manhole  in  the  bulkhead,  and  into  the  smoke-box. 

The  boat  ma^e  a  very  successful  passage  from  London  to  Nickolaieff.  The  side- 
enrtains  were  found  to  be  very  useful  in  keeping  water  from  slopping  into  the  engine- 
room.  In  a  heavy  cross-sea  the  seas  often  swept  over  the  roof  of  the  pilot-house,  but 
io  a  le^alar  sea  she  was  very  buoyant. 

At  Nickolaie£f  she  was  given  another  trial,  when,  over  a  2-mile  course,  the  highest 
iDesQ  speed  that  could  be  reached  was  16.21  knots.  This  was  attributed  to  poor  coal 
Md  inefficient  firing. 

The  Hotchkiss  guns  were  tried  at  sea,  and  found  to  work  efficiently,  there  being  no 
recoil  effects  whatever  noticeable. 

THB  CHILDERS. 

This  boat,  built  by  Thomycroft  for  the  Australian  Government,  is  slightly  smaller 
than  the  Suchnm.  Her  dimensions  are :  Length,  112  feet  10  inches;  beam,  12  feet  6 
uiches;  draught  aft,  6  feet;  displacement,  5^  tons;  diameters  of  cylinders,  14  and 
«H  inches;  stroke,  15  inches;  heating  surface,  1,119  square  feet;  grate  surface,  30 
^uare  feet.  She  carries  four  Whitehead  torpedoes  and  two  Hotchkiss  guns,  37  milli- 
meters. 

On  her  official  trial  the  maximum  speed  reached  was  a  little  over  19  knots.  During 
*;^three  hours'  trial  with  an  outfit  of  14^  tons  she  reached  a  mean  speed  of  18|  knots. 
Donng  this  trial  it  was  ascertained  that  at  a  speed  of  11^  knots  she  burned  203 
poands  of  coal  per  hour.  The  supply  of  the  boat  being  10  tons,  is  enough  to  carry  her 
1.5^0  knots  at  this  speed. 

TILE  LATEST  GERMAN  BOAT. 

The  Berliner  Zeitnngof  July  10  contains  the  following  telegram  from  Pillan :  **Day  be- 
^^  yesterday  thefirst  of  the  new  boats  building  at  Schichau  was  tested  at  this  place. 
*^itb  complete  outfit  and  stores  and  coal  for  steaming  1,000  miles  she  attained  a  maxi- 
^om  speed  of  j^Oi  knots.  On  the  last  run  the  rudder  was  twisted  by  being  put  over  too 
^^  '  and  the  tfial  was  stopped.  Yesterday  it  was  resumed  and  this  time  a  run  was 
^^eiiomPiliaa  to  Nenfahrwasser  and  return,  a  distance  of  between  50  and  60  miles. 
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The  run  over  was  nisidc  in  2^  bonrti  and  back  in  2^  hours.  Maximain  speed  attaioed, 
21^  knots.  Indicated  horse-power,  1,000.  This  is  the  highest  speed  for  prolonged 
running  yet  attained  hy  a  torpedo-boat." 

BEHAVIOR  OF  FRENCH  TORPEDO-BOATS  AT  SEA. 

In  April  lawt  the  evolutionary  squadron  left  Toulon  for  the  eastwani  in  the  teeth  of 
an  easterly  gale,  the  iron-dads  being  accompanied  by  two  torj»edo-boats.  The  t^quad* 
rou  consisted  of  the  Richelieu,  Marengo,  Trident,  DupeiT<^,  Redoutable,  Vengeur,  and 
Tonnerre,  with  the  dispatch-boats  Hiroudolle  and  Keuard,  and  torpedo-boats  Nos.  G4 
and  65. 

The  dimensions  of  these  boats  are:  Length;  108  feet;  beam,  10  feet  10  inclifs; 
draught,  2  feet  10  inches:  displacement,  46  ton.s.  They  carry  a  coal  supply  sufficient 
for  600  miles  at  a  speed  of  12  knots. 

Arrived  o!f  Hy^^res  the  t>vo  monitor  vessels  Tonnerre  and  Vengeur  had  to  run  in  to 
an  anchorage,  being  unable  to  keep  their  stations  on  account  of  the  sea.  The  ad- 
miral ha<i  reduced  the  speed  of  the  scjuadron  from  10  knots  to  8,  and  then  to  6.  It 
was  found  impossiV>1e  to  reduce  the  s])eed  of  the  torpedo-boats  below  H  knots,  so  they 
kept  that  speed  until  some  distance  ahead,  and  tlien  stopped  and  dropped  back  to 
their  stations.  No  difiieulty  whatever  was  found  in  navigating  the  1>oat.s  in  the 
heavy  sea.  Head  to  it,  tln*y  rose  to  the  sea  with  great  buoyancy,  and  all  the  d(x\. 
abatt  the  pilot-hou^e  was  clear  of  water  and  could  be  used  as  a  i>romenade  with 
safety.  Brojidside  to  the  sea  the  rolling  was  heavy,  but  not  so  much  as  to  hamper 
the  movements.  No  trouble  whatever  was  experienced  with  the  screw,  as  it  was  out 
of  water  so  short  a  time  that  there  was  no  racing  of  any  consequence.  The  men's 
<iuarters  were,  however,  very  uncomfortable.  It  was  impossible  to  nse  the  galley, 
and  the  vibrations  were  so  great  as  to  cause  seasiekness.  Both  boats  were  somewhat 
troubled  with  leaky  rivets.  Steering  with  both  rudders  and  with  the  after  one  alone 
was  tried  and  the  boats  in  all  cases  answered  the  helm  with  the  greatest  readinei^s. 

THE   FRENCH   SYSTEM  OF  NUMBERING   BOATS. 

In  the  French  service  second-class  boats  are  numbered  consecutively  up  to  60.     Al 
above  that  number  are  lirst-class  boats.     No.  6.')  was  launched  in  June,  ISSl. 

THE   SCOPE  OP  GERMAN   NAVAL  COAST  DEFENSE  SUPERINTENDENCE. 

March,  18f^4. 

**It  is  the  expressed  will  of  His  Majesty  the  Enipep<^,  with  regard  to  the  coast  de* 
fense,  that  hereafter  the  navy  is  to  be  intrusted  not  only  with  tht;  defense  of  the  two 
great  dock-yards,  but  also  with  the  maritime  defense  of  Prnssian  fortresses  on  the 
coast  and  seaports.     It  is  considered  that  for  a  thorough  defense  the  army  and  the 
navy  shoubl  work  together  aec<»rding  to  clearly  laid  down  rules,  and  to  the  navy 
should  bo  given  the  supnMue  control  of  all  m:»ritime  o]>erati(>ns.     From  this  time  for- 
ward all  harbor  entrancfs  must  be  in  a  condition  to  b-  inimediately  protected  by 
mines  and  troops.     Heretofore  all  this  work  having  l)eeu  intrusted  to  the  army,  the 
engineers  dnring  the  operation  of  mobilization   were  overburdened.     In  the  fiitnre, 
however,  the  navy,  through  its  interest  and  ttchnical  skill,  can  readily  keep  harlwrs 
and  channels  open  for  the  passage  of  friendly  vessels  up  to  the  last  moment  and  close 
them  quickly  dud  cc^rtniniy  when  n<'ces*ary.     Again,  the  introduction  of  torpedoes 
proper  into  the  cadre-  of  army  weapons  reduces  the  general  eflicieney  of  the  service, 
as  has  been  sluiwn  in  o))erations  with  mines.     The  army  commandant  of  a  co;u<t  plac^ 
would  find  it  dillicnlt  to  properly  control  the  miY ti]  personnel  which  in  any  ca.se is 
nee*  ssary  for  the  service,  and  he  could  but  illy  su])erintend  the  movements  of  torpnlo 
flotillas.     Finally,  in  order  to  establish  eommunicjitions  with  the  naval  ontpost.s  ^'S- 
tra  steamers  under  army  contaol  wuuld   be  necessary,  which  would  com}»licat*' tlie 
service.     Kequisitlons  for  merchant  vessels  and  materials  could  not  be  wi>ely  tiH^ 
under  army  superintendence,  antl  a  harbor  once  blocked  by  mincH,  all  movements, no 
matter  how  urgent,  of  naval  vessels,  could  only  be  undertaken  after  arriving  at  • 
special  understanding  between  tlie  army  and  the  navy." 


\ 
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ge  from  the  President  of  the  United  States,  transmitting  a  report  nf 
Board  of  Army  and  Navy  Officers  relative  to  the  best  location  for 
bUshing  a  Government  foundry. 


AJiV  20,  iSSh — Referred  to  the  Coiuiuittee  on  Appropriatious  and  ordered  to  be 

Drinted. 


e  Senate  and  House  of  Representatives : 

ransrait  herewith  to  the  House  of  Representatives  the  report  of  a 
d  of  Army  and  Navy  Officers,  appointed  by  me  in  accordance  with 
ct  of  Congress  approved  March  3,  1883 — 

the  purpose  of  exau)ii)in<r  and  reporting;  to  Congn'ss  which  of  the  navy-yards 
eiial>  <)wn<Ml  by  the  Government  has  the  best  location  and  is  best  adapted  for 
tabli.shnient  of  a  Guverunient  foundry,  or  what  other  method,  if  any,  shoiihl  be 
*d  for  the  manufacture  of  heavy  ordnance  adapted  to  modern  warfare,  for  the 
r  the  Army  and  Navy  of  the  United  States;  the  cost  of  all  buildings,  tools,  and 
uit'Uts  necessary  to  be  used  in  the  manufacture  thereof,  including  the  cost  of  a 
i-hanimer  or  apparatus  of  satticient  size  for  the  manufacture  of  the  heaviest 


CHESTER  A.  ARTHUR, 


XEcuTiVE  Mansion, 

February  18,  1884. 


.    Gun  Foundry  Board, 
1727  Pine  street,  Philadelphia,  Pa.,  February  1(3,  1884. 

tfee  President : 

n  accordance  with  your  instructions  of  April  2, 1883,  issued  under 
i  provision  of  section  1  of  the  "  Act  making  appropriations  for  the 
^al  service  for  the  fiscal  year  ending  June  30,  1884,  and  for  other 
rposes,"  approved  March  3, 1883,  the  Board,  composed  of  six  officers 
ected  from  the  Army  and  Xavy,  *'for  the  purpose  of  examining  and 
porting  to  Congress  which  of  the  navy-j'ards  or  arsenals  owned  by 
3  Government  has  the  best  location  and  is  best  adapted  for  the  estab- 
liment  of  a  Government  foundry,  or  what  other  method,  if  any, 
^uld  be  adopted  for  the  manufacture  of  heavy  ordnance  adai)ted  to 
><iern  warfare,  for  the  use  of  the  Army  and  Navy  of  the  United 
*te8;  the  cost  of  all  buihiings,  tools,  and  implements  necessary  to  be 
^rt  in  the  manufacture  thereof,  including  the  cost  of  a  steam-hammer 
apparatus  of  sufficient  size  for  the  manufacture  of  the  heaviest  guns," 
5  the  honor  to  submit  herewith  its  report  and  the  record  of  its  pro- 
dings. 

255 
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In  order  to  reply  satisfactorily  to  the  act  of  GoDgress,  it  was  neces- 
sary for  the  Board  to  seek  information  in  Europe,  and  visits  were  made 
to  England,  France,  and  Bussia.  It  is  appropriate  to  state  that  year 
Board  was  received  by  both  Government  officials  and  by  private  com- 
ipanies  with  mach  cordiality,  and  every  assistance  was  rendeied  in  its 
nvestigations  in  those  countries. 

It  was  the  desire  of  the  Board  also  to  visit  the  large  German  s  eel 
works  at  Essen,  but  the  permission  to  do  so,  which  was  requested  of 
Mr.  Fried.  Krupp,  was  not  granted  for  reasons  that  will  be  found  stated 
in  the  copy  o{  correspondence  attached  to  this  report. 
The  Board,  having  completed  its  duties,  have  adjourned  sine  die. 
Very  respectfully,  for  the  Board, 

E.  SIMPSON, 
Bear-Admiral,  United  States  Navy,  President  of  Ike  Board. 
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EBPORT  OF  THE  GXJK  FOUNDRY  BOARD. 


The  act  of  Congress,  approved  March  3,  1883,  under  which  the  Gun 
OQDdry  Board  was  organized,  calls  for  a  report  on  the  following 

oiuU : 

Isi.  Which  of  the  Davy-yards  or  arsenals  owned  by  the  Government  has  the  best 
)e»tion,  and  is  best  adapted  for  the  establishment  of  a  Government  foundry. 
M.  What  other  methwl,  if  any,  should  be  a*lopted  for  the  manufacture  of  hoavy 
Tdnance  adapted  to  modem  warfare,  for  the  use  of  the  Army  and  Navy  of  the  United 
Itatett. 

3(1.  The  cost  of  all  buildings,  tools,  and  implements  necessary  to  be  used  in  the 
DaDofactiire  thereof,  including  the  cost  of  a  steam-hammer  or  apparatus  of  sufficient 
lueforthe  manufacture  of  the  heavieut  guns. 

The  first  question  presupposes  the  establishment  of  a  Government 
San  Foundry,  properly  so-called,  the  establishment  to  be  under  the 
absolute  control  of  the  Governmeut,  and  the  details  of  all  work  to  be 
wpervised  and  directed  by  Government  officers. 

The  answer  to  this  question  involves  simply  an  expression  of  opinion 
*8  to  the  superior  ailaptabilit^',  for  the  purposes  of  a  gun  foundry,  of 
»y  navy -yard  or  arsenal  now  owned  by  the  Government. 

The  second  question  imposes  no  limitation,  and  calls  upon  the  Board 
» suggest  "any  other  method"  (apart  from  a  Government  foundry, 
>Dre  and  simple)  by  which  the  purposes  of  the  act  of  Congress  can  be 
achieved.  The  Board  is  evidently  called  upon  to  consider  the  subject 
'Hoint  action  between  the  Government  and  private  parties  for  the  ac- 
'^'^plUhraent  of  a  national  purpose. 

Tie  Board  decided  that  there  were  three  points  of  view  from  which 
°^  Subject  should  be  considered,  viz : 

flu  '^^^^  *^®  Government  should  supplement  the  plants  of  some  of  the  st«^el  workers 
^he  conutry  with  such  additional  tools  and  implements  us  would  enable  them  to 
fj  Out  liniHhed  steel  cannon. 

^^'  That  the  Government  should  give  contracts  of  sufficient  magnitude  to  enable 
J^teel  workers  of  the  country  to  supply  the  tiuished  gnus  without  its  direct  aid. 
^\  That  the  Governmeut  should-e^tabiish  on  its  own  territory  a  plant  for  the  fab- 
Y^^n  of  cannon,  and  shonld  contract  with  private  parties  to  such  amounts  as  would 
*"lethem  to  supply  from  the  private  industries  of  the  country  the  forged  and  tem- 
^  material. 

'^e  course  of  the  investigation  being  thus  indicated,  the  Board  ad- 
^^ed  circular  letters  to  several  of  the  steel  manufacturers  in  the 
^^Htj  and  to  the  two  companies  employed  in  the  fabrication  of  can- 
>!>•  These  letters  and  the  replies  thereto  will  be  found  in  the  corre- 
^tideuce  attached  to  the  record  of  proceedings  of  the  Board,  and 
1>i€8  are  appended  to  this  report.  The  replies  were  unsatisfactory, 
^^  subject  being  a  new  one  to  the  parties  addressed.  The  expense  to 
^  incurred  could  not  be  calculated  upon  any  known  basis,  and  the 
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Board  was  unable  to  satisfy  the  calls  mad  apon  it  for  farther  infoi 
matioD  as  to  the  number  of  guns  required  or  the  probable  extent  an< 
cost  of  a  plant  for  the  manufacture  of  such  heavy  guns  as  the  act  o 
Congress  contemplated. 

It  was  evident  that  none  of  the  dof^ired  information  could  be  obtainec 
from  our  manufacturers,  because  of  their  lack  of  experience  on  tbij 
subject.    It  was  known,  too,  that  several  of  the  European  Govemroente 
had  had  more  or  less  experience  of  joint  action  with  private  artiilei^ 
establishments.    The  call  by  the  act  of  Congress  for  "the  cost  of  aU 
buildings,  tools  and  implements  for  the  manufacture  of  the  heaviest 
guns"  could  only  be  answered  by  information  and  experience  obtained 
from  abroad,  as  no  such  tools  or  implements  have  been  manufactared 
or  are  in  use  in  the  United  States.    The  steam-hammer  mentioued  in 
the  act  was  recognized  as  a  subject  requiring  careful  consideration.    It 
is  coupled  with  a  qualification,  '*or  apparatus  of  sufficient  ^ze,"  which 
indicates  that  there  existed  a  doubt  as  to  the  propriety  of  the  use  of » 
steam-hammer  for  forging  if  other  "  apparatus  of  sufficient  size''  could 
be  made  more  efficient.    The  advances  made  of  late  years  in  the  process 
of  forging  by  compression  made  this  a  very  important  matter  for  con- 
sideration.   This  subject  is  necessarily  conuected  with  that  of  the  man- 
ufacture of  the  metal  to  be  forged,  aud  involves  a  study  of  the  recent 
developments  in  steel.    The  actual  condition  of  the  armaments  abroad, 
so  far  as  it  illustrates  the  latest  ideas,  was  felt  by  the  Board  to  be  an 
important  part  of  the  information  on  which  it  should  report,  as  the  char- 
acter of  the  new  constructions  of  cannon  would  necessarily  control  that 
of  the  tools  to  be  recommended  for  use  in  their  fabrication. 

The  foregoing  reasons  governed  the  Board  in  its  decision  to  represent 
the  necessity  of  seeking  information  abroad.  Oixiers  were  issued  and 
the  Board  proceeded  to  Europe.    The  first  visit  was  made  to  Eugland- 


ENGLAND. 

SOURCES  FROM  WHICH  THE    ARMAMENT   OF    ENGLAND   IS  SUPPLIED' 

Previous  to  the  year  1859  the  Royal  Arsenal  of  Woolwich  was  the 
only  source  from  which  the  armament  of  England  was  supplied.  The 
arsenal  was  a  purely  governmental  establishment,  in  which  there  were 
several  departments.  The  department  of  the  Royal  Gun  Factories  was 
always  under  the  command  of  an  officer  of  the  Royal  Artillery ;  aud  here 
all  cannon  for  the* army  and  navy  were  fabricated. 

Since  the  year  1859,  the  Elswick  Works  at  Newcastle  on-Tyne  has 
been  a  source  of  supply  on  which  the  Government  has  drawn  more  or 
less  for  guns.  The  experience  of  the  connection  of  the  English  Govern- 
ment with  these  private  works  bears  directly"  upon  the  subject  of  joiD*^ 
action  between  a  Government  and  a  private  firm. 

This  connection  dates  from  the  time  when  attention  was  called  to  th6 
improvements  in  rifled  ordnance  inaugurated  by  Mr.  William  G.  Ari»' 
strong. 

The  Armstrong  gun  was  first  brought  to  the  notice  of  the  Government 
in  1854,  and  in  July,  1855,  a  3-pounder  was  delivered,  with  a  rei)ortof 
the  experiments  that  had  been  made  with  it.  The  gun  was  re-bored  np 
to  a  5  pounder,  and  in  December,  1856,  was  tried ;  the  report  stated 
that  good  practice  was  obtained  at  1,500  and  2,000  yards.  In  Januarfi 
1857,  a  second  gun  was  ordered.  It  was  an  18^ponnder,  and  wfts  tried 
in  January.  1858.    The  report  was  favorable,  and  the  gun  was  so  f^ 
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approved  as  to  cause  the  recommendation  that  two  shoald  be  issued  to 
the  artillery  to  '^knock-aboat,  and  be  reported  on  as  to  their  endurance 
of  work  in  comparison  with  the  service  guns." 

In  1858  there  arose  a  pressure  for  a  supply  of  rifled  field  guns  for  the 
army,  and  a  committee,  after  investigation,  reported  that  it  was  expe- 
dient to  exjieriment  dnly  with  the  Armstrong  and  Whitworth  guns. 

There  has  always  been  a  contsoversy  as  to  the  manner  in  which  the 
comparison  between  these  two  guns  was  made.  But  the  result  of  the 
trial  was  the  adoption  of  the  Armstrong  system  for  field  service,  which. 
at  this  time  involved  the  following  combination  of  construction,  viz: 
breech -loading,  rifling,  and  coating  the  projectile  with  soft  metal. 

In  order  to  obtain  as  soon  as  possible  a  supply  of  these  guns,  it  was  de- 
cided to  supplement  the  resources  of  Woolwich  by  entering  into  arrange- 
ments with  a  company  set  up  at  Elswick  for  the  manufacture  of  the  guns 
and  projectiles.  A  guarantee  was  given  to  this  company  on  the  16th 
of  January,  1859,  to  secure  them  against  loss  by  the  erection  of  build- 
ings and  machinery.  The  Government  undertook  to  keep  them  in  full 
wurk,  but  reserved  the  right  to  terminate  the  engagement  on  the  pay- 
ment of  compensation.  The  necessities  of  the  service  requiring  a  larger 
number  of  these  guns  to  be  provided  than  was  at  first  anticipated,  the 
original  guarantee  was  increased  first  to  £50,000,  and  then  to  £60,000. 
In  October,  1859,  owing  to  increased  pressure  for  guns,  the  guarantee 
was  raised  to  its  final  amount  of  £85,000. 

Sir  William  Armstrong  was,  on  the  22d  of  February,  1859,  appointed 
engineer  of  rifled  ordnance,  and  on  the  4th  of  November,  1859,  he  be- 
came also  the  superintendeut  of  the  Royal  Gun  Factories,  which  office  he 
held  until  February,  1862.  This  was  the  first  time  that  office  had  been 
filled  by  a  civilian. 

In  September,  1859,  the  40-pounder  Armstrong  gun  was  approved  for 
the  navy.  Proposals  were  also  approved  for  the  construction  of  a  110- 
pounder  gun,  and  one  hundred  of  these  guns  were  conotructed  before 
My  experiments  with  them  had  been  concluded. 

The  Govern uieut  was  thoroughly  committed  to  the  Armstrong  system, 
and  the  manufacture  was  carried  out  at  Woolwich  by  the  Government, 
and  at  Elswick  by  a  private  company. 

The  large  expenditures  having  attracted  attention,  a  committee  was 
appointed  in  1862  to  inquire  into  them,  and  in  April,  1863,  the  agree- 
ment with  the  Elswick  Company  was  terminated  by  the  Government, 
^Wch  (liscontiuned  all  orders  to  it  and  concentrated  its  work  at  Wool- 
^ch.  The  guarantee  of  £85,000  was  paid,  the  Government,  however, 
^iij?  credited  with  the  value  of  plant  and  stores,  estimated  at  £19,000, 
making  the  amount  in  money  paid  £65,534  4«. 

The  committee  reported  that  dui  ing  the  continuance  of  the  agreement 
^th  the  Elswick  Company  the  following  sums  had  been  paid: 

(I.)  The  sum  of  £965,117  9«.  Id.  for  articles  supplied. 

(2.)  Alter  giving  credit  for  the  value  of  plant  and  stores  received  from 
^^  coDipany,  a  sum  of  £65,534  4«.,  as  compensation  for  terminating  the 
<»ntract. 

(3.)  The  outstanding  liabilities  of  the  War  Office  to  the  Elswick  Ord- 
^^ance  Company,  for  articles  ordered,  amounted  on  the  7th  of  May,  1862, 
to  the  sum  £37,143  2s.  lOd. 

The  whole  of  these  payments  and  liabilities  amounts  to  the  sum  of 
^M67,794  16«.  5d. 

During  the  same  period  there  had  been  expended  in  the  three  manu- 
^ctaring  departments  at  Woolwich  on  the  Armstrong  guns,  ammuni- 
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tlon  and  carriages,  the  sum  of  £1,471,753  Is.  3d,,  making  altogether  t 
grand  total  of  £2,539,547  lis.  Sd. 

A  statement  prepared  by  one  of  the  assistant  accountants-general  of 
the  War  Office  shows  the  cost  of  certain  guns  and  projectiles  obtained 
from  the  Elswick  Ordnance  Company  compared  with  the  rates  of  thow 
produced  at  the  Royal  Arsenal  at  Woolwich.  According  to  this  state- 
ment, taking  the  class  of  stores  which  have  been  supplied  from  Els- 
wick and  from  Woolwich,  and  which  therefore  admit  of  a  direct  com- 
parison, the  sum  of  £242,173  lOs,  6d.,  on  an  expenditure  of  £593,275  lOt. 
11(7.,  would  have  been  saved  to  the  public  had  these  guns,  projectiles 
and  fuzes,  supplied  by  the  Elswick  Ordnance  Company,  beep  mann- 
factured  in  the  Royal  Arsenal. 

The  evidence  on  this  subject  is  acknowledged  to  be  somewhat  con- 
flicting. Colonel  Boxer,  who  was  the  superintendent  of  the  Royal 
Laboratory  at  Woolwich,  and  the  accountant-general  of  the  War  Office 
state  their  belief  that  the  statement  is  substantially  correct,  while  Mr. 
Eendel  and  Captain  Noble,  R.  A.,  partners  in  the  Elswick  Company, 
object  to  the  basis  on  which  the  prices  at  the  Royal  Arsenal  were  ascer- 
tained; but  there  seems  no  doubt  a  saving  would  hav^^  been  effected  if 
all  the  articles  had  been  manufactured  at  the  Ro^^al  Arsenal. 

The  above  is  a  statement  of  facts  which  exhiliits  the  experience  of 
the  English  Government  in  its  experiment  of  joint  action  with  a  pri- 
vate company.  The  plant  put  up  by  the  Government  became  the  prop- 
erty of  the  private  company  at  a  nominal  valuation,  and  the  Govern- 
ment paid  about  £«i5,000  to  break  t  he  agreement,  besides  payiug  an 
increased  price  on  articles  manufactured  for  it. 

Elswick. — The  subsequent  history  of  the  Elswick  Crdnance  Com- 
pany under  the  control  of  Sir  William  Armstrong  is  well  known.  The 
plant  for  the  manufacture  of  cannon  hsis  been  kept  employed  by  onlOT 
from  foreign  Governments,  and  during  late  years  much  work  has  been 
done  for  the  English  Government.  The  enterprise  and  ability  in  its 
management  has  been  of  great  assistance  to  the  country,  and,  at  tho 
recent  readoption  of  the  breech -loading  system,  the  Government  found 
Elswick  prepared  to  assist  in  advancing  the  manufacture. 

Thus,  though  there  seems  to  have  been  no  profit  to  the  Goveranient 
in  working  jointly  with  the  Elswick  Company,  much  aid  has  beend^ 
rived  from  it  as  an  independent  assistant,  and  it  may  be  said  that  it  ia 
the  only  one  which  supplements  the  royal  factories  in  finishing  guns. 

The  establishment  at  Elswick  is  thoroughly  equipped  for  heavy  work 
and  has  produced  the  largest  guns  in  the  world.  The  sho])S  are  sup- 
plied with  an  abundance  of  fine  tools,  and  the  forge  arrangements  have 
been,  up  to  the  present  time,  all  that  was  required  for  the  manufacture 
of  the  guns  heretofore  turned  out.  But  a  change  is  being  made  in  some 
of  the  details  to  better  accord  with  the  d«»mand  for  steel  cannon,  and 
steel  works  are  being  erected  capable  of  casting  100-ton  ingots.  Bla*^ 
furnaces  are  also  in  operation. 

The  fact  that  the  Government  has  abandoned  thp  wrought-iron  gtt" 
impairs  the  usefulness  of  the  broad  tup-hammer  with  which  the  wrought 
iron  coils  were  welded,  and  this  is  being  modified  to  be  more  effectiv^^ 
for  forging  steel  ingots  and  hoops.  The  advantages  of  the  Whitworth 
manufacture  are  also  recognized  and  a  forging  press  is  being  introduced. 

The  use  made  of  hydraulic  power  is  probably  greater  at  Elswick  tba" 
at  any  other  establishment  in  the  world.  This  might  naturally  be  e^' 
pected,  when  it  is  borne  in  mind  that  the  world  is  indebted  to  Sir  Will' 
iam  Armst'ong  for  the  advance  made  in  this  direction. 
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The  system  of  hydraulics  at  Elswick  extends  to  all  parts  of  the 
g[TOQiids,  reaching  all  the  shops,  wharves,  and  water  front.  Pamp- 
ing-engines  are  established  at  convenient  intervals,  only  one  work- 
ing at  a  time,  and  the  connection  of  pipes  being  continuous,  the  uni- 
form working  of  the  system  is  established  by  five  or  six  accumulators 
irith  ISinch  rams.  The  working  of  the  pumpingengine  is  made  auto- 
matic. The  accumulator  nearest  to  it  is  slightly  more  heavily  loaded 
than  the  others  to  give  a  lead  in  rising  to  the  distantone,  and  is  connected 
with  a  steam  regulating  valve  to  act  as  a  governor  for  adjusting  the 
speed  of  the  engine  to  the  varying  demand  of  the  hydraulic  machines. 

The  pressure  sustained  throughout  the  system  is  750  pounds  to  the 
square  inch.  The  pipes  are  usually  5  inches  in  diameter,  the  largest 
being  6  inches. 

Hydraulic  power  is  used  for  the  forge  and  foundry  cranes,  also  for  the 
movable  cranes  which  operate  along  the  water-front.  For  the  accommo- 
dation of  these  last,  pipes  are  run,  in  junction  with  the  pressure  main, 
with  hydrants  from  18  to  36  feet  apart,  from  which  connection  is  made 
with  the  cranes  by  means  of  telescopic  tubes.  Two  or  more  cranes  can 
thns  be  brought  into  operation  on  any  vessel  at  the  water  front. 

On  the  east  end  of  the  wharf  are  erected  large  hj^draulic  shears, 
worked  by  a  direct-acting  hydraulic  cylinder,  40-feet  stroke,  lifting  120 
tons.  The  back  leg  moves  so  as  to  bring  the  lifting  cylinder  about  30 
feet  out;  the  foot  is  moved  by  a  screw  50  feet  long,  with  hydraulic  en- 
gine and  gear. 

The  niost  notable  hydraulic  crane  that  has  been  produced  from  these 
works  is  the  one  erected  in  the  Italian  naval  arsenal  at  Spezzia,  which  is 
capable  of  lifting  160  tons  through  a  range  of  40  feet.  It  is  carried 
npon  a  ring  of  line  rollers  supported  by  a  pedestal  of  masonry,  and  the 
slewing  is  effected  by  an  hydraulic  engine  applied  to  a  pinion  which 
gears  with  a  circular  rack.  The  rake  of  the  jib  or  projection  from  the 
center  of  rotation  is  65  feet,  and  its  height  from  the  quay-level  is  105 
feet   The  crane  is  counterbalanced  on  the  side  opposite  to  the  load. 

AboQt  the  grounds  at  Elswick,  particularly  at  the  approaches  to  the 
shops,  there  are  numerous  small  capstans  worked  by  hydraulic  engines, 
which  are  of  great  service  in  hauling  heavy  loads  into  or  out  of  shops, 
and  in  transporting  them  from  shop  to  shop. 

It  is  almost  unnecessary  to  add  that  it  is  at  Elswick  that  the  applica- 
tions for  working  heavy  guns  by  hydraulic  power  have  been  designed 
^d  manufactured. 

1^0  foundry  or  gun  factory  can  be  considered  eflQciently  equipped  with- 
oofc  bsing  provided  with  arrangements  for  the  plentiful  supply  of  hy- 
^nlic  power. 

Woolwich* — The  Royal  Gun  Factories  at  Woolwich  are  of  very 
^^tensive  proportions,  and  have,  in  the  course  of  many  years,  become  so 
^ell  equipped  that  the  present  change  which  has  been  inaugurated  in 
™  system  of  manufacture  of  the  EugUsh  gun  does  not  find  it  unpre- 
pared. In  a  Parliamentary  report  of  1878-'79  a  balance  sheet  states  the 
valne  of  all  the  property  and  material  in  the  three  departments  at  Wool- 
wich, as  follows,  viz: 

£      t.    d. 

j;*?d 2,805    9    4 

S'^Jings 97,684    7  11 

J*cWneTy 166,110  11    3^ 

^ooQe  year's  interest,  at  ^  per  cent,  on  invested  capital,  viz,  stores 

*nd  semi-manufactured  articles  in  stock,  April  1,  1878 196, 949  15    3 

Total 463,550    3    H 
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The  capacity  for  prodaction  in  the  gun  factory  is  stated  in  1873-'74 
have  been  6,00u  tons  of  guns  of  various  calibers  per  year,  or  7,500  toi 
of  rough  forgoiugs  (wrought  iron). 

An  approximation  to  the  number  of  tools  may  be  reached  by  citii 
the  number  of  boring-machines  now  in  place,  viz: 

2  of  72  inches  swing,  4  of  51  inoLes  swing,  4  of  42  inclies  swing, 

4  of  36  inches  swing,  6  of  30  inches  swing,  6  of  24  inches  swing, 

12  of  20  inches  swing, 

besides  50  or  60  others  of  various  smaller  sizes. 
Of  other  machines  there  are — 

6  planing-machines,  12  shaping-machines,  12  milling-machines. 

12  drilling-machines,  12  slotting-machines,  6  radial-machines. 

2  dividing-machines. 

Of  traveling  cranes  there  are — 

4  of  60  tons  capacity,  6  of  30  tons  capacity,  6  of  25  tons  capcity, 

besides  several  of  from  20  to  9  tons  capacity. 
The  steam-hammers  are  comprised  in  the  following  list: 

1  of  40  tons,    1  of  12  tons,    1  of  10  tons,   2  of  7  tons,    2  of  6  tons, 

besides  many  of  from  3  to  1  ton. 

The  steam  power  in  the  Royal  Gun  Factories*  is  supplied  by  40  boU& 
of  40  horse-power  each.  The  uniform  capacity  of  boilers  is  found  co] 
venient  in  case  of  repairs,  when  substitutions  have  to  be  made.  At  oi 
point  there  are  assembled  24  Jt>oilers  in  one  group. 

The  new  feature  about  the  gun  factories  at  Woolwich  is  the  establisli 
ment  of  a  foundry  for  casting  steel.  The  development  of  this  branch  o 
the  manufacture  is  still  in  its  infancy,  but  already  there  are  several  Price^s 
retort  furnaces  in  operation,  having  a  total  capacity  of  about  1^S  tons, 
The  tests  of  the  metal  have  proved  to  be  very  satisfactory,  and  already 
some  tubes  have  been  accepted  for  the  manufacture  of  6-inch  steel  guns. 
It  is  expected,  in  a  very  short  time,  that  tubes  for  8-inch  guns  will  be 
produced  from  this  foundry. 

The  40-ton  steam-hammer,  which  has  been  used  for  welding  the  large 
coils  of  wrought  iron  used  in  the  late  manufjicture  of  the  Woolwich 
gun,  is  undergoing  a  change,  by  having  the  face  of  the  tup  reducedia 
area  in  order  to  be  made  more  efficacious  in  forging  steel  ingots.  Op- 
portunity is  also  being  taken  to  reconstruct  and  repair  a  portion  of  the 
foundation  and  the  anvil  block  in  order  to  suit  the  new  conditions.  la 
this  connection  it  may  be  well  to  state  the  cost  of  this  hammer,  iuclud- 
ing  that  of  the  four  cranes  used  in  connection  with  it,  furnished  by 
Nasmy th,  Wilson  &  Co. : 

Hammer £4,99^ 

Cranes  and  framing 13,50O 

Expended  in  department 10,915 

Inspector  of  works,  charges  for  building  foundations,  furnaces,  &c 9,^ 

Floor  plates 3,683 

Steel  nianufkcturers.— While  considering  the  sources  from 
tehich  the  armament  of  England  is  supplied,  the  steel  manufflctarei^ 
who  provide  the  tubes,  jackets,  and  hoops  should  be  named.    They  are: 

Thomas  Firth  &  Sons,  Sheffield. 

Charles  Cammell  &  Co.,  Sheffield. 

Vickers,  Sons  &  Co.,  Sheffield. 

Sir  Joseph  Whitworth  &  Co.,  Manchester. 
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A  foundry  for  steel  casting  is  now  being  added  to  the  plant  at  Els- 

Heretofore  tbe  gun-carriages  for  both  the  army  and  navy  have  been 
Provided  from  the  gun-carriage  department  at  Woolwich  on  their  own 
^^siprpg;  but  since  the  adoption  of  the  Vavasseur  gun-carriage  by  the 
Admiralty,  the  works  at  Els  wick,  as  well  as  the  London  Ordnance  Works 
of  Mr.  Vavasseur,  have  been  called  upon  to  supplement  Woolwich  in  the 
production  of  a  supply  of  these  carriages.  At  the  present  time  the  Ad- 
niiralty  have  on  haudj  or  under  construction,  about  450  of  them  suited 
for  all  calibers  of  guns. 

CONDITION  OF  STEEL  MANUFACTURE. 

Tbe  Board  visited  the  following  works,  viz : 

Thomas  Firth  &  Sons,  Sheffield. 

Sir  John  Brown  &  Co.,  Sheffield. 

Charles  Cammell  &  Co.,  Sheffield. 

Vickers  Sons  &  Co.,  Sheffield. 

Sir  Henry  Bessemer,  Sheffield. 

Sir  Joseph  Whitworth  &  Co.,  Manchester. 

Bolckow,  Vaughan  &  Co.,  Eston. 

Until  within  a  very  few  years,  the  steel  for  gun  metal  has  been  con- 
fined in  England  to  that  produced  from  crucibles,  and  it  is  only  since 
the  general  application  of  the  Sii^mens-Martin  Process  that  Open-Hearth 
steel  has  come  into  competition  with  it.  The  uniform  results  that  are 
nowattainnble  with  this  process  show  that  the  period  for  the  exclusive 
nse  of  crucible  steel  for  cannon  has  passed.  Some  of  the  steel  manu- 
facturers have  advanced  very  far  in  the  use  of  the  open-hearth,  and 
all  are  making  arrangements  for  embarking  in  this  system  of  manufact- 
ure. This  process  is  much  cheaper  than  that  by  the  crucible,  and,  its 
success  being  established,  that  reason  alone  would  l)e  sufficient  to  cause 
thecbaDge  in  the  system;  but  there  are  other  reasons  now  operating 
inEugland  which  make  the  change  of  manufacture  necessary  in  order 
tbatthe  steel  works  shall  retain  their  position  in  commerce  and  be  en- 
abled to  answer  the  calls  made  on  them  by  the  Government. 

As  long  as  the  demand  for  steel  was  confined  to  orders  which  required 
small  ingots,  tht^  produc^t  of  the  crucibles  was  sufficient,  and  the  force 
of  laborers  required  was  not  excessive;  but  siuct*  the  introduction  of 
?teeliiito  the  process  of  forming  armor  plates,  and  the  conesponding 
Jnerease  in  the  size  of  parts  requisite  for  the  guns  to  pierce  the  new 
^rmor,  the  organization  of  a  force  to  cast,  from  cruel bles,  masses  to 
answer  these  demand^ has  become  a  difficult  matter.  The  changes  that 
^ere  commenced  a  few  years  ago  in  some,  and  which  are  now  being  in- 
troduced in  all  the  works  at  Sheffield,  are  necessary  to  prevent  the  pur- 
chase from  other  sources  of  the  masses  of  steel  now  required  by  the 
^vernment. 

The  new  departure  in  tjie  systen^  of  gun  construction,  described  far- 
^"^r  on  in  this  report,  will  demand  from  the  Sheffield  steel  manufact- 
^^rs  increased  effort.  Up  to  the  present  time  the  only  portion  in  the 
^Dstruction  of  the  Woolwich  gun  that  required  steel  was  the  tube;  the 
Creech  pieces  and  hoops,  being  made  of  coiled  wrought  iron,  were  fab- 
^<^ated  at  Woolwich.  The  new  construction  requires  that  steel  shall  be 
^*^4i  throughout,  and  the  castings  for  the  jackets  for  guns  now  in  hand 
JjJ  Woolwich  can  hardly  be  supplied  from  Sheffield.  It  is  well  known 
^at  the  tubes  for  the  100-ton  guns,  manfactured  at  Elswick  by  Sir 
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William  Armstrong,  whicb  required  an  ingot  of  42  tons,  had  to  be  ma 
in  two  pieces  because  the  capacity  of  Sheffield  was  not  siifficieut 
make  the  casting  in  one,  and  it  is  fair  to  suppose  that  the  use  of  t 
coiled  steel  breech-pieces,  now  used  at  Woolwich  to  build  up  the  43-t 
gun,  was  induced  by  the  difficulty  of  procuring  masses  of  steel  of  sni 
cient  magnitude  to  make  proper  jackets  for  them.  If  this  be  nott 
case  in  regard  to  the  43 -ton  guns,  the  embarrassment  is  very  likely 
arise  with  the  62ton  steel  gun  now  in  contemplation.  But  whether  ai 
serious  embarrassment  has  yet  arisen  or  not,  owing  to  the  limited  ( 
pacity  of  Sheffield  for  casting  gun  metal,  it  is  evident  that  wbater 
margin  the  manufacturers  now  have,  it  is  very  slight,  and  it  behoov 
them  to  increase  tlieir  plant  for  casting. 

The  question  of /or^m// steel  ingots  is  one  which  is  evidently  occup 
ing  the  attention  of  the  steel  manufacturers  in  Sheffield,  but  on  wliii 
they  are  reticent.  The  important  works  are  all  supplied  with  steai 
hammers  of  greater  or  less  weight,  varying  from  15  to  25  tons,  and  eai 
manufacturer  claims  that  his  works  are  thoroughly  eqnipr>ed  in  tl 
respect  for  acconiplishing  the  necessary  work  on  an  ingot  of  any  siz 
but  it  was  observed  that  in  one  im]>ortant  establishment  preparatio 
were  being  made  for  the  introduction  of  a  large  press  to  take  the  pla 
of,  or  to  supplement  the  work  of,  the  hammer.  The  success  of  Sir  Josej 
Whitworch's  process  of  forcing  by  hydraulic  compression,  and  thee 
viable  character  acquired  by  the  products  of  his  works  in  Manche8t< 
have  induced  the  Sheffield  manufacturers  to  take  into  considerati( 
the  pix)bable  advantages  of  the  process.  As  to  the  advantage  orpw 
ticability  of  the  compression  of  steel  in  the  liquid  state  they  are  entire 
skeptical,  but  the  efficacy  of  forging  under  hydraulic  compression 
conceded,  though  it  is  claimed  that  this  must  bo  done  under  a  be 
much  higher  than  that  required  for  forging  under  a  hammer,  which 
<M)nsidered  an  objection  to  the  process. 

Owing  to  the  character  of  seclusion  that  Sir  Joseph  Whitworth  h 
preserved  to  his  works,  the  manufacturers  of  steel  at  Sheffield  ba 
no  personal  knowledge  of  the  process  adopted  at  Manchester.  Tb( 
knowledge  is  limited  to  meager  reports,  but  the  Board  was  allow 
the  privilege  of  carrying  on  its  investigations  within  the  works  whe 
under  orders  from  Sir  Joseph,  his  representatives  exhibited,  with  ( 
planations,  the  operations  carried  on  in  this  unique  establishment 
may  be  distinctly  asserted  that  the  experiences  enjoyed  by  the  Boa 
during  its  visit  amounted  to  a  revelation. 

l¥liitworth's  l¥orks. — Upon  its  first  arrival  in  London  t 
Board  was  invited  by  Sir  Joseph  Whitworth  to  examine  his  works,! 
-with  the  desire  expressed  that  the  visit  should  be  postponed  until  t 
close  of  our  foreifjn  investigations.  This  request  was,  of  course,  rea^l 
acceded  to,  and  it  will  be  thus  seen  that  previous  to  the  visit  to  Hi 
Chester  the  members  of  the  Board  had  received  all  the  impressions  tl 
could  be  produced  by  viewing  the  operations  at  the  chief  steel  factor 
in  France  and  Russia,  and  the  great  factories  of  Sheffield,  in  Englai 

In  speaking  of  the  Whitworth  establishment  at  Manchester  as  uniqi 
and  of  the  process  of  manufacture  at  that  place  as  a  revelation,  refereii 
is  specially  made  to  the  operation  of  forging.  As  to  the  assorting 
ores,  and  Ihe  treatment  ot  metal  in  the  furnaces,  there  is  no  inteuti 
to  draw  distinctions ;  but  as  to  the  treatment  of  the  metal  after  caatii 
there  can  be  no  doubt  of  the  superiority  of  the  system  adopted  by  ^ 
Joseph  Whitworth  over  that  of  all  other  manufacturers  in  the  worl 
The  process  here  adopted  has  been  kept  singularly  exempt  from  scratio 
Even  in  the  offices  of  the  chiefs  of  artillery  there  can  be  found  no  i 
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formation,  within  the  knowledge  of  the  Board,  which  is  at  all  satisfactory 
upou  the  subject.  Whatever  knowrledge  there  is  seems  to  come  from 
hearsay — none  from  personal  observation — ^and  it  is  only  from  personal 
observation  that  the  liierits  of  the  system  can  be  fully  appreciated. 

The  system  of  forging  consists  in  compressing  the  liquid  metal  in  the 
mould  immediately  after  casting,  and  in  substituting  a  hydraulic  press 
for  the  hammer,  in  the  subsequent  forging  of  the  metal. 

The  flask  is  made  of  steel  and  is  built  up  of  sections  united  by  broad 
flauges  bolted  together  in  such  numbers  as  to  accommodate  the  length 
of  the  ingot  to  be  csist.  All  moulds  are  cylindrical  in  form.  The  inte- 
rior of  the  flask  is  lined  with  square  rods  of  wrought  iron,  longitudinally 
arraijged,  which  form  when  in  ])]ace  a  complete  cylindrical  interior  sur- 
face. Where  the  square  edges  of  these  rods  meet  they  are  cut  away, 
both  on  the  inside  and  on  the  outside,  and,  at  intervals  of  two  inches, 
small  holes  are  ilrilled  through  between  the  rods,  forming  a  channel- 
Tray  from  the  interior  to  the  exterior  for  the  passage  of  gas  and  flame. 
The  interior  is  then  lined  with  moulding  com])o^ition.  The  flange  at 
the  bottom  of  the  flask,  as  well  as  that  at  the  top,  is  perforated  with 
aniall  holes  which  act  as  a  continuation  to  the  perforations  between  the 
sepments  of  the  lining  for  the  <*scape  of  gas. 

The  casting  is  made  directly  into  the  mould  from  the  top.  On  the 
completion  of  the  casting,  the  mould  is  moved  (by  means  of  a  railway 
at  the  bottom  of  tht*  casting- pit,  which  is  a  deep  trench  running  parallel 
to  the  position  of  the  furnaces)  to  a  position  under  the  movable  head 
of  the  press,  which  is  allowed  to  descend  until  the  top  is  in  contact  with 
the  metal  in  the  mould,  and  in  this  ]>osiiion  it  is  locked;  a  shower  of 
metal  is  induced,  which  ceases  almost  as  soon  as  commenced,  by  the 
complete  closing  of  the  mould.  The  first  iin[)ress  felt  by  the  metal  is  due 
to  the  weight  of  the  head  of  the  press  alone.  This  pressure  is  gradu- 
ally increased  from  beh>w  by  hydraulic  action,  applied  by  four  rams 
W|K)n  the  table  on  which  the  liask  rests,  until  the  pressure  exerted 
amounts  to  6  tons  per  square  inch.  The  interval  from  the  commence- 
ment of  the  pressure  until  the  maximum  is  reached  vtmes  with  the  size 
of  th»*  ingot,  being  for  a  45-ton  ingot  as  much  as  35  minutes.  During 
this  time  the  flow  of  gas  and  flame  from  the  apertures  in  the  flanges  of 
the  flask,  at  top  and  at  bottom,  are  continuous  and  violent,  exhibiting 
t^^e  practical  effect  of  the  compression.  This  ])ressure  is  applied  by  the 
direct  action  of  steam  and  pumping  engines,  and  is  indicated  by  a  dial. 
-At  the  end  of  this  time  the  pump  is  taken  off,  and  a  uniform  pressure 
of  about  1,500  pounds  ])er  square  inch  is  established  by  attaching  an 
accumulator  to  the  iiress,  and  allowed  to  remain  until  the  metal  is  suf- 
ficiently cooled  to  insure  no  farther  contraction  in  the  mould. 

The  contraction  in  leiigtli*  in  the  mould  during  the  action  of  the  pump, 
^bile  the  maximum  pressure  is  being  reacheil  and  sustained,  amounts  to 
^jl^c  eighth  of  the  length  of  the  ingot.  After  this  effect  has  been  pro<luced, 
there  is  no  farther  advantage  derive<l  from  the  pressure  in  the  way  of 
^liminating  impurities,  but  the  contraction,  in  cooling,  still  goes  on,  and 
}*c  pressure  by  the  accumulator  is  considered  necessarj'  in  order  to  fol- 
1^^  up  the  metal  as  it  contracts,  for  the  purpose  of  preventing  cracks 
^^H  inaugurated  at  the  end  and  on  the  exterior  of  the  ingot  by  the 
*^he8ion  of  particles  of  the  metal  to  the  sides  of  the  mould, 
^hen  cooled  and  reheated,  the  ingot  is  brought  under  the  influence 
^  the  forging-press.  This  press  is  hydraulic,  with  a  moving  head 
having  the  main  hydraulic  cylinder  fixed  in  it,  and  it  is  provided  with 
Jn  arrangement  of  mechanism  for  raising  and  lowering  the  moving 
'^cad  of  the  press  and  for  locking  the  same  in  any  desired  position. 
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The  press  has  four  hollow  pillars  screwed  part  of  their  length,  wbiol 
are  attached  to  the  base  of  the  press  by  nuts.  On  the  top  of  the  pillais 
is  fixed  a  cast-iron  head  or  table  supporting  two  hydraulic  lifting  cylin- 
ders, the  rams  of  which  are  fitted  with  cross-heads  carrying  fonr  saspeD- 
sion  bars.  These  bars  pass  through  the  moving  head ,  and  are  conneeted 
at  the  lower  ends  by  cross  bars,  which  are  fastened  to  the  pressing  ram. 
The  moving  head  works  between  the  babe  and  the  top  or  fixed  head  of 
the  press,  and  is  raised  or  lowered  by  the  admission  or  exit  of  water  from 
the  underside  of  the  rams  of  the  lifting  cylinders.  The  moving  head 
can  be  firmly  and  rapidly  locked  at  any  height  from  the  base  which 
may  suit  the  work  to  be  operated  upon.  The  moving  head,  as  already 
mentioned,  carries  a  forging  or  compressing  cylinder,  which  forces  a 
ram  down  upon  the  work.  By  attaching  the  compressing  cylinder  to, 
and  makiu^r  it  part  of,  the  moving  head,  a  short  stroke  can  be  employed 
when  forging  objects  which  may  vary  in  size  from  a  few  inches  to  several 
feet  in  diameter. 

This  in  general  terfbs  explains  the  working  of  the  ram.  The  effect 
produced  by  it  requires  to  be  seen  in  order  to  be  thoroughly  appreciated, 
and  is  altogether  different  from  that  produced  by  the  hammer.  The 
heated  ignot  resists  the  blow  of  the  hammer,  but  the  insinuating,  per- 
severing effort  of  the  press  cannot  he  denied.  The  longer  time  (several 
seconds)  during  which  the  effort  hists  is  a  great  element  in  its  success- 
ful  effect.  As  pressure  succeeds  pressure  the  stability  of  the  particles 
is  thoroughly  disturbed  and  a  veritable  ^om»  of  metal  induceii,  which 
arranges  itself  in  such  shape  as  the  pressure  indicates;  the  particles  are 
forced  into  closer  coutact  and  the  whole  mass  writhes  under  the  con- 
straint which  it  is  impt)tent  to  resi&t. 

The  Board  witnessed  the  operations  of  casting  followed  by  that  of 
liquid  compression,  the  enlarging  of  hoops,  the  drawing  outof  cylinders, 
and  the  forging  of  a  solid  ingot.  The  unanimous  opinion  of  the  mem- 
bers is  that  the  system  of  Sir  Joseph  Whitworth  surpasses  all  other 
methods  of  forging,  and  that  it  gives  better  promise  than  any  other  of 
securing  that  uniformity  so  indispensable  in  good  gun  metal. 

The  latest  exhibition  of  the  wonderful  character  of  the  Whitworth 
steel  has  attracted  gieat  attention,  and  may  be  stated  as  indicating  the 
present  culmination  of  his  success.  From  a  Whitworth  9-inch  gun, 
lately  constructed  for  the  Brnzilian  Government,  there  was  fired  a  steel 
shell,  which,  after  perforating  an  armor-plate  of  18  inches  of  wrought 
iron,  still  ritained  consideral»Ie  energy.  The  weight  of  the  shell  was 
403  i)c)unds,  the  charge  of  powder  197  pounds,  and  the  velocity  aboal 
2,000  feet.  The  shell  is  but  slightly  distorted.  The  tests  of  the  metal  oi 
which  it  was  made  show  a  tensile  strength  of  98  tons  per  square  inch 
and  a  ductility  of  9  per  cent. 

Basic  Process. — The  manufacture  of  steel  as  treated  in  the  Besse- 
mer converter  came  under  the  particular  notice  of  the  Board  at  the  works 
of  Sir  Henry  Bessemer,  in  Sheffield,  but  nothing  in  the  practice  deserving 
of  special  remark  was  observed  with  the  exception  of  the  use  of  a  roe 
chanical  stirrer,  which  is  inserted  into  the  molten  metal  in  the  ladl€ 
after  the  recarburating  charge  of  spiegeleisen  has  been  added.  Th€ 
stirrer  is,  in  form,  a  two-bladed  propeller  on  the  end  of  a  vertical  shafti 
actuated  by  a  geared  engine  of  6  horse-power,  conveniently  placed  »^ 
the  side  of  the  casting  pit.  The  revolutions  of  the  stirrer  have  the  effect 
of  more  thoroughly  incorporating  the  spiegeleisen  with  the  charge,  dis- 
seminating it  throughout  the  mass. 

No  product  of  the  Bessemer  converter  has  yet  been  found  to  auswe' 
all  purposes  for  gun  construction;  it  has  been  used  with  success  fo' 
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*  ligbt  gUDS,  bat  it  is  deficieDt  in  the  hardDess  required  for 
[  bas  tbe  reputation  of  want  of  uniformity.  Extensive  experi- 
re  made  in  France  several  years  ago  witb  this  metal,  with  a 
lopting  it  for  gun  construction,  but  failure  after  failure  caused 
lonment  of  tbe  effort.  Those  who  are  laboring  to  perfect  this 
nsist  that  great  improvements  have  recently  been  made,  and 
3haracter  of  want  of  uniformity  is  no  longer  deserved.  Should 
«S8  attend  these  efforts,  there  will  be  a  pi'obable  future  of  great 
s  opened  up  for  the  numerous  phosphoric  ores  in  the  United 
»  the  Bessemer  converter  is  found  to  be  a  most  convenient 
applying  dephosphorizing  elements  to  these  ores  when  in  a 
nsion.  For  the  purpose  of  investigating  this  matter,  the  Board 
le  extensive  works  of  Bolckow,  Vaughan  &  Co.,  near  Middles- 
where,  under  the  guidance  of  Mr.  E.  Windsor  Richards,  the 
,  the  manufacture  by  what  is  termed  the  ''  Biisic  Process"  was 
1. 

umense  establishment  is  located  at  Estou,  5  miles  from  Mid- 
?h,  and  there  is  evidence  of  great  executive  ability  guiding 
is  of  its  conduct.  The  company  owns  very  extensive  territory 
;  the  works  and  tributary  mining  disti  lets  of  coal  and  ore,  and 
fourteen  thousand  men.  At  E^ton  there  are  twenty-six  blast 
;  11,000  tons  of  fiigiron  are  cast  per  week,  and,  in  addition  to 
1,  there  is  a  weekly  consumption  of  13,000  tons  of  coke;  8,000 
)al  and  7,000  tons  of  ore  are  raised  per  day. 
»int  may  be  mentioned  in  connection  with  the  manufacture  of 
3  at  this  establishment.  The  iron  is  not  cast  into  pigs,  but  is 
lirect  from  the  blast  furnace  to  the  Bessemer  converter;  after 
:he  ingot  is  removed  at  the  earliest  possible  moment  from  the 
ad  sifter  a  short  reheating  is  carried  to  the  rolls,  from  which 
>ut  in  the  form  of  a  finished  rail,  the  whole  operation  being 
d  in  one  heat. 

»sseraer  converters  are  in  operation,  six  worked  by  the  Basic 
md  four  on  the  usual  Acid  Process,  with  a  siliceous  (ganister) 

Basic  Process  the  converter  is  lined  with  a  mixture  of  dola- 
kgnesia  limestone),  calcined,  pulverized  and  incorporated  with 
0  make  it  pasty.  The  converter  is  taken  to  pieces  and  lined 
mixture  18  inches  thick.  Before  lining  the  bottom,  through 
3  the  perforations  for  the  passage  of  air  during  the  operation 
ig,  long  rods  are  inserted  in  the  holes  and  the  mixture  is  packed 
iem.  When  this  operation  is  completed  the  rods  are  removed, 
loles  through  the  bottom  lining.  The  pieces  of  the  converter 
assembled,  and  a  fire  is  lighted  on  the  inside  to  burn  out  the 
m  the  inner  surface;  the  whole  lining  then  has  a  set.  One 
the  sides  is  good  for  40  or  50  blows ;  one  lining  of  the  bottom 
or  10  blows. 

nverter  being  in  place  and  heated,  a  charge  of  pure,  common 
lacked,  is  introduced  (15  per  cent,  of  the  charge  of  iron).  The 
letal,  brought  from  the  blast  furnace,  is  then  poured  in  and 
'  commenced.  When  the  phosphorus  is  removed,  which  is 
ed  by  mechanical  tests,  about  three-fourths  of  the  charge  is 
into  the  ladle,  in  which  ferro-manganese  has  been  previously 
%  charge  of  4^  per  cent,  of  molten  hematite,  imported  from 
i  containing  from  2J  to  3  per  cent,  of  silicon  and  a  mere  trace 
ir  and  phosphorus,  is  then  brought  from  a  cupola  furnace  and 
ito  the  ladle,  causing  a  violent  ebullition ;  this  goes  on  for  a 
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time,  more  ferro-manganese  beiog  added,  if  necessary,  tx)  prevent  red 
shortening.  When  the  boiling  ceases,  4^  per  cent,  of  spiegeleisen  ifl 
poured  into  the  ladle,  which  is  then  brought  again  under  the  con- 
verter and  receives  the  rest  of  the  charge.  The  casting  is  then  made 
from  the  ladle. 

The  ore  used  in  this  process  is  of  very  inferior  quality ;  it  is  called 
Cleveland  stone,  has  42  per  cent,  of  iron  and  high  phosphorus,  the  pig 
containing  1^  per  cent.  Being  very  low  in  silicon  it  does  not  destroy 
the  lining,  which  would  be  the  case  if  silicon  was  high.  The  object 
of  the  lime  is  to  take  up  and  hold  the  phosphorus  in  the  slag.  The 
phosphorus  is  increased  in  the  charge  by  adding  some  of  the  old  slag, 
making  the  proportion  of  phosphorus  1.75  per  cent.  The  amouDtof 
silicon  in  the  iron  is  from  0.75  to  1  per  cent.  During  the  operation  of 
blowing  this  silicon  i8  the  first  to  disit[»iiear;  the  caiUon  is  then  con- 
sumed, imnuMliately  aftrr  which  the  phosphorus  p;isses  into  the  slag. 
This  operation  requires  about  2^  minutes  and  is  timed  from  the  moment 
the  collapse  or  falling  of  the  flame  shows  that  the  carton  is  burned  out. 

Mr.  Hichnrds  stated  that  previous  to  the  introduction  of  the  charge 
of  hematite  during  the  operation  there  was  a  want  of  uniformity  in  the 
results;  that  sometimes  there  would  remain  traces  of  phosphorus,  bat 
that  the  iutrodiiftion  of  the  pure  hematite,  which  has  only  a  trace  of 
phosphorus  and  is  high  in  silicon,  before  casting  givus  such  stability  to 
the  mass  as  to  prevent  the  slag  from  parting  witli  any  of  the  phos]>liuraft 
it  has  taken  up;  the  silicon  also  in  the  hematite  is  oxidized  in  cahiiing 
down  the  steel,  and  it  also  goes  into  the  slag.  The  introduction  o(  the 
hematite  also  makes  it  possible  to  halve  the  ordinary  charge  of  si»iegel- 
eisen,  which,  as  Spiegel  is  costly,  cheapens  the  operation. 

The  Basic  Process,  thus  briefly  sketched,  has  for  its  object  the  utili- 
zation of  inferior  ores.  It  is  the  only  one  now  known  bj-  which  thia 
injurious  element,  phosphorus,  can  be  eliminated.  For  guns  the  natural 
prejutlice  would  be  against  metal  made  from  ore  which  was  originally 
defective,  but  the  operatoisof  this  system  hold  that  their  produrr.  is  as 
good  as  if  made  from  pure  ore.  Whether  it  will  ever  be  used  for  gon 
metal  will  depend  upon  the  confldeuce  that  it  may  inspire  in  the  fuiare, 
but  the  problem  of  its  application  for  general  purposes  has  been  sac- 
cessfully  solved. 

PRESENT  CONDITION  OF  THE  ENGLISH  ABTILLERT. 

It  is  well  known  that  the  essential  characteristics  of  the  Woolwich 
gun  were  that  it  was  a  muzzle-loader  and  depended  for  its  strength 
upon  wrought-iron  coils.  The  security  of  muzzle- loading  and  the  safety 
derived  irom  the  wrought  iron  used  in  the  construction  of  the  gun  have 
been  claimed  as  advantages  over  other  constructions. 

At  the  time  of  the  visit  of  the  Board  to  England  it  was  found  that  a 
great  change  had  taken  place  in  the  opinions  of  the  English  artilleriste 
on  these  two  points,  and  that  the  military  and  naval  services  were 
changing  the  character  of  their  armaments.  The  first  effort  was  di- 
rected to  the  substitution  of  the  breech-loading  system.  This  was 
induced  by  the  increasing  difficulties  attending  the  loading  of  largo 
guns  at  the  muzzle  both  on  shore  and  at  sea.  Adherence  to  the  practice 
of  muzzle-loading  hml  imposed  much  additional  expense  for  machinery 
necessary  for  manipulation,  and  the  ever-increasing  length  of  guns  and 
weight  of  projectiles  complicated  the  difficulties.  It  was  determined 
that  attention  should  be  given  to  the  question  of  applying  the  breecb- 
loading  principle  to  guns,  and  in  1879-'80  plans  were  made  for  snob 
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QstructioQS  and  tbe  experiments  were  inau<:^urated  which  promise  to 
volve  an  entire  change  in  the  armament  of  the  couatry. 
Althougli  tbe  idea  of  introducing  tbe  system  of  breech-loading  seema 
)liave  beon  forced  by  tbe  diflBculties  attendant  npon  the  use  of  large 
alibers,  tbi*  effort  is  now  being  macle  to  apply  the  change  to  all  calibers. 
!he  Board  found  that  in  the  gnu  iactor>  at  Woolwich,  guns  of  all  cali- 
leni  were  being  fitted  on  the  breech-loading  system. 

One  of  the  tirst  experiments  tried  was  with  a  12-inch  43  ton  gnn^ 
oanufactured  at  Woolwich,  which  was  built  of  wronght-iron  coils  and 
itted  with  the  French  iermeture,  necessarily  inserted  in  the  rear  of  the 
iteeltube.  Good  ballistic  results  were  detained,  but  tbe  construction 
)i  the  gun  does  not  seem  to  have  given  satisfaction.  At  the  same  time 
K)mecxperiuieuts  with  6inch  breedi-loaders  were  carried  on.  These 
rere  built  up  in  the  same  way ;  several  fjiiled,  some  of  them  after  being 
1ml  with  battering  charges.  Tbe  reasons  assigned  refer  to  bad  metal 
md  U)  errors  in  manufacture.  These  failures,  however,  seem  to  have 
convince<i  the  authorities  that  it  whs  not  wise  to  contiiiue  the  use  of 
eoiliMJ  wrought-iron  hoops  and  breech  pieces,  and  the  Board  finds  that 
ffiih  the  adoption  of  the  system  of  breech  loading  there  is  a  positive 
move  to  the  use  of  steel  for  all  [larts  of  their  gun  construction. 

The  guns  under  construction  at  tbe  Woolwich  Gun  Factories  indicate 
that  this  conclusion  has  been  accepted  by  tbe  Government,  though  the 
differences  perceptible  in  some  of  them  show  the  gradual  growth  of  the 
developed  idea.  For  example,  though  the  lli-inch  43* ton  gun  of  latest 
onler  is  composed  entirely  of  steel,  there  are  other  guns  of  the  same 
caliber  and  weight  which  have  a  portion  of  their  hoops  ma<le  of  wrought- 
irou  coils.  There  is  n  •  doubt,  however,  that  the  use  of  wrought  iron 
and  the  system  of  muzzle- loading  have  been  abandoned. 

lu  addition  to  tbe  I2-inoh  43-ton  steel  guns,  there  i»re  in  hand  13-inch 
62-ton  steel  guns ;  also  10-incb  26-ton  steel  guns  designed  to  throw  a  pro- 
jectile of  500  pounds  with  an  initial  velocity  of  2,100  feet.  Much  inter- 
est is  also  felt  in  the  success  of  the  9.2-inch  IH-ton  steel  gun,  which  is 
designed  to  supersede  in  sea  service  the  present  lOiuch  18-ton  wrought- 
irou  muzzle-loader.  Four  8-inch  11  J-ron  steel  guns  are  being  mamifact- 
ttred  in  the  Royal  Gun  Factories ;  two  of  them  will  be  30  calibers  in 
length  au<l  two  will  be  2G  calibers  in  length,  the  shorter  being  intended 
for  sea  service.  Breech-loading  guns  of  6-incb,  oinch,  and  1  iTich  cali- 
l^rsare  also  now  constructed  of  steel. 

lu  this  trauMtion  from  wrought  iron  to  steel  it  must  be  particularly 
^otetl  that  tbe  change  as  thus  far  made  in  large  guns  consists  in 
^lie  substitution  of  coiled  steel  for  coiled  wrought  iron;  the  reason  for 
Jj-Wnij  this  intermediate  step  being  the  want  of  experience  at  the  Royal 
^in  Factories  in  tbe  manufacture  of  solid  steel  hoops,  and  the  greater 
certainty  of  the  manufacture  of  tbe  steel  coils.  The  superiority  in 
J^ren«;th  of  the  steel  coil  over  that  of  wrought  iron  is  positively  claimed 
oy  tbe  superintendent.  J  ackets  (breech-pieces)  and  hoops  of  forged  and 
'oHed  steel  are  to  be  used  as  soon  as  practicable. 

What  has  been  recognized  by  the  world  as  the  Woolwich  system  no 
long(^r  exists  in  ])ractice.  In  its  place  we  find  the  Vavasseur  design,  a 
V^  composed  of  a  steel  tube,  with  a  steel  jacket  (breech-piece)  supple- 
mented by  su])erimposed  layers  of  steel  hoops.  This  change  has  been 
oiought  alx>ut  by  public  opinion,  which  has  asserted  itself  in  condem- 
^tion  of  the  material  and  the  system  of  construction  so  long  in  use. 

Ilsiterial. — It  is  stated  by  a  very  high  authority  that  wrough  iront 
^ftlded  into  such  large  masses  as  are  required  for  the  Frazer  system 
'^  its  fibrous  character  and  becomes  highly  crystalline. 
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The  ase  of  the  coiled  steel  hoops,  adopted  as  a  temporary  ezpedie 
at  Woolwich,  is  objected  to  by  high  authorities,  who,  while  allowii 
that  steel  of  an  extremely  mild  quality  might  be  used  for  welding  coil 
say  that  it  would  be  no  better  than  iron,  and  that  at  the  point  of  wel 
ing  no  greater  strength  than  that  due  to  iron  can  be  obtained. 

All  authorities  concur  that  steel,  superimposed  in  layers  over  an  inn 
barrel,  is  the  best  material  for  ordnance,  and  the  preponderating  tesi 
mony  favors  its  manufacture  by  the  Open-Hearth  Process.  This  is  n 
due  to  any  objection  to  crucible  steel,  which  has  heretofore  been  n« 
for  all  gun- tubes,  but  because  the  results  of  the  Open  Hearth  Proce 
are  equally  satisfactory  and  cheaper.  Even  those  who  insist  in  retai 
ing  crucible  steel  for  tubes  are  willing  to  adopt  the  Open-Hearth  ste 
for  jackets  and  hoops. 

There  is  a  difference  of  opinion  as  to  the  mode  of  manufacture  of  t1 
hoops  £0nd  jackets.  All  agree  that  small  hoops  should  be  rolled  aft 
having  been  forged  into  a  ring  shape  from  a  cast  ingot;  but  for  largi 
hoops  and  jackets  it  is  recommended  by  some  that  they  should  be  c& 
hollow  and  then  forged,  and  by  others  that  they  should  be  cut  from 
solid  ingot  and  forged;  while  still  another  authority  thinks  that  hoo] 
and  jackets  of  large  size  should  be  bored  out  of  the  solid  after  forgio 

Construction. — In  the  latest  designs  for  steel  guns  the  syste 
of  Mr.  J.  Vavasseur  has  been  adopted.  This  consists  of  a  tube  as  tb 
as  is  consistent  with  strength ;  a  long  jacket  shrunk  on  to  provide  lon^ 
tudinal  strength;  and  layers  of  superimposed  cylinders  or  hoops  sbraii 
on,  the  number  of  layers  varying  with  the  size  of  the  gun.  The  thi 
tube  develops  more  thoroughly  the  principle  of  a  built-up  gun,  and 
less  liable  to  contain  concealed  defects.  It  makes  the  ultimate  strengi 
of  the  gun  less  dependent  on  its  integrity. 

Sir  William  Armstrong  advocates  a  greater  number  of  layers  tha 
Mr.  Vavasseur  or  the  superintendent  of  the  Royal  Gun  Factories.  Tl 
latter  agree  that  the  thickness  of  the  layers  should  not  be  reduced  to 
point  where  the  mass  is  not  sufficient  to  compress  the  structure  uDd( 
it  in  process  of  cooling. 

Sir  William  Armstrong  considers  that  he  increases  the  end  strengt 
of  thelajers  of  his  guns  by  interposing  sheet  copper  lietween  thesu 
faces,  and  states  that  copper  has  been  used  in  this  way  at  Blswick  f( 
two  or  three  years.  The  superintendent  of  the  Royal  Gun  Factories  an 
Mr.  Vavasseur  object  to  the  use  of  copper  as  rendering  the  compressio 
due  to  shrinkage  uncertain  in  amount.  They  prefer  to  rely  for  en 
strength  on  hooking  the  layers  together.  In  their  latest  designs  th 
chase  of  the  gun  is  not  reinforced,  but  depends  for  its  strength  on  tli 
thickness  of  the  steel  tube.  Sir  William  Armstrong,  however,  considei 
it  desirable  to  extend  the  hoops  to  the  muzzle  of  the  gun  to  provid 
against  the  possible  premature  bursting  of  a  sbell  in  the  bore. 

The  pressures  to  which  the  guns  will  be  permitted  to  be  habitoall 
subjected  will  not  exceed  18  tons  to  the  square  inch. 

The  propriety  of  lining  the  tube  with  a  thin  steel  lining  is  being  closel 
considered  for  the  purpose  of  i^roviding  a  plan  for  renewing  the  portion 
of  the  metal  scarred  by  firing  without  having  to  resort  to  retobin| 
There  is  no  doubt  that  experiments  will  be  made  in  this  direction. 

Breech-Cloi»ingf. — All  the  authorities  in  England  now  advocat 
the  breech-loading  system  for  cannon.  The  interrupted  screw,  con 
monly  known  as  the  French  system,  is  preferred  and  has  been  adopt© 
at  Woolwich.  In  the  heavier  guns,  at  least,  the  breech  screw  will  no 
engage  in  the  tube,  but  in  the  cylinder  immediately  surrounding  it,  thn 
relieving  the  tube  from  that  portion  of  the  longitudinal  strain  vbiel 


REPORT  OP  THE  SECRETARY  OP  THE  NAVY.       273 

tends  to  blow  out  the  breech.  The  number  of  interruptions  increases 
^ith  the  caliber;  there  are  four  in  the  breech  mechanism  of  the  12'inch 
43tou  gun. 

Crfts-Check. — ^The  de  Bange  gas-check  has  been  adopted  at  Wool- 
¥ich  and  is  preferred  by  Mr.  Vavasseur.  It  is  considered  as  complying 
more  nearly  than  any  other  with  the  conditions  required  of  a  perfect 
ga«  check.  It  requires  no  seat  to  be  prepared  for  it  in  the  chamber,  is 
not  liable  to  derangement,  and  does  not  require  perfect  accuracy  in  its 
manufacture.  Sir  William  Armstrong  adheres  to  the  Elswick  cup,  as 
opposed  to  the  Broadwell  ring,  and  objects  to  the  de  Bange  gas-check 
becanse  of  the  additional  length  of  gun  required ;  in  the  12-inch  43-ton 
gan  this  amounts  to  6  inches. 

Tent. — The  vent  is  in  the  axis  of  the  gun  and  the  escape  of  gas 
through  the  orifice  after  firing  is  checked  by  a  device  by  which  a  plug 
is  drawn  into  the  neck  of  the  primer  by  the  action  of  pulling  the  laniard 
attached  to  the  friction  tube. 

Form  of  Chamber. — At  the  Boyal  Gun  Factories  it  is  considered 
that  the  best  results  are  obtained  with  chambers  not  more  than  3^ 
diameters  in  length,  and  with  an  opening  the  full  diameter  of  the 
chamber.  Sir  William  Armstrong,  though  preferring  a  long  narrow 
chamber  as  being  favorable  to  strength  of  tube,  thinks  that  under  the 
preaeDt  aspect  of  the  powder  question  the  short,  wide  chamber,  with 
full-sized  opening,  must  be  adopted. 

Riflingr* — AH  the  authorities  except  Sir  Joseph  Whitworth,  who 
adheres  to  the  polygonal  system,  agree  that  the  grooves  should  be  nu- 
merons  and  shallow.  The  rifling  is  polygroove;  the  grooves  are  cut 
to  a  depth  of  0.05  inch,  and  their  non-driving  edges  are  sloped  to  di- 
miuish  the  scoring.  The  twist  is  an  increasing  one  (from  about  1  in  120 
calibers  to  about  1  in  35  calibers)  for  about  half  the  length  of  the  rifling ; 
the  other  half,  to  the  muzzle,  being  a  uniform  twist  of  about  1  in  35 
calibers.  The  number  of  grooves  is  determined  by  the  caliber  and  is 
the  product  of  4  and  the  diameter  expressed  in  inches ;  thus,  the  12-inch 
gan  has  48. 

Rotating:  Ringrt^. — ^The  Vavasseur  rotating  ring  is  now  adopted 
by  Woolwich  and  Elswick,  the  dimensions  being  determined  by  experi- 
ment Mr.  Vavasseur  lays  great  stress  on  the  position  of  the  rotating 
nng  on  the  projectile.  He  states  that  it  should  be  at  the  center  of  per- 
cnssion  with  respect  to  the  front  bearing. 

.  Wire  Construction. — The  employment  of  steel  ribbon  or  wire 
in  gun  construction  has  been  more  or  less  considered  since  1855,  when 
Mr.  James  A.  Lougridge  brought  to  the  notice  of  the  War  Office  his 
proposed  method  of  increasing  the  strength  of  guns  by  this  means. 
Some  experiments  were  made,  but  they  were  not  satisfactory.  Of  the 
strength  that  was  given  circumfereutially  there  was  no  doubt,  but  the 
difficulties  of  providing  it  longitudinally  were  so  great  that  the  subject 
wasdropped  at  the  time.  Recently,  however,  the  matter  has  been  taken 
^pby  Sir  William  Armstrong,  who  has  manufactured  several  wire  guns. 

A  10.2-inch  gun  of  this  manufacture  has  been  purchased  by  the  War 
Office  and  is  now  under  trial.  In  this  gun  longitudinal  strength  is  ob- 
tained by  disposing  some  of  the  wire  lengthwise  around  the  tube,  and 
8oine  very  satisfactory  experiments  have  been  made  with  it.  The  gun 
Weighs  21  tons,  is  25  calibers  long,  and  the  following  present  some  of 
tt©  particulars  of  the  last  reported  firing : 

^arffeof  powder pounds..      220 

Weight  of  projectile do 404 

JJl^le velocity feet..  2,160 

^^aie  per  square  inch .....tou^..       Yl 
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A  6-inch  breech-loading  gan  and  a  6.3'inch  muzzle-loading  howitzer 
manufactured  by  the  same  Irm  are  also  about  to  be  tried.  In  these  tlie 
longitudinal  strength  is  entirely  dependent  on  the  steel  tube.  Tbe  same 
firm  is  manufacturing  several  6-inch  breech-loading  guns  in  which  tbe 
longitudinal  strength  is  partially  provided  for  by  a  jacket,  the  wire 
wrapping  being  only  called  upon  to  provide  circumferential  strength. 

The  Royal  Gun  Factory  has  taken  up  the  subject  and  has  matured 
designs  for  experiment  on  a  large  scale.  In  its  <1esigns  the  longitadinal 
strength  is  obtained  by  means  of  steel  segmental  hoops  placed  between 
layers  of  wire.  * 

The  following  is  the  present  state  of  the  wire- gun  question  in  England : 

Manufacture  of  Sir  William  Armstrong : 

Under  trial,  10.2-inch  breecb-luading  gun. 

To  be  tried,  6-inch  breech-loading  gun,  6.3-inch  muzzle-loading  howitzer. 
Hanufactnre  of  Royal  Gun  Factories : 

Under  manufacture,  10-inch  breech-loading  howitzer. 

Recommended  for  manufacture,  15-inch  breech-loading  gun  of  63  tons. 

Opinioni/vary  as  to  the  form,  size,  and  other  characteristics  of  the 
wirfe.    One  authority  recommends  square  wire  for  the  first  six  or  eight 
coils,  gradually  increasing  the  size  of  the  wire  as  the  coils  proceed  out- 
wards.   This  authority  states  that  the  higher  the  elastic  limit  the  better, 
the  breaking  strain  and  power  of  elongation  being  of  comi>aratively  small 
importance,  and  that  the  wire  should  never  be  strained  up  to  its  elas^ 
tic  limit.    Another  authority  recommends  a  flat  wire  of  100  to  110  tons 
breaking  strain  wound  on  a  tension  of  60  tons  for  the  inner  and  aboa'fc 
70  tons  for  the  outer  layers,  the  longitudinal  strength  to  be  provided  \>y^ 
the  inner  tube  of  the  gun  and  by  steel  segments  divided  longitudinally -» 
but,  when  put  together,  forming  a  tube.    Another  authority  states  th».'t 
the  full  benefit  of  wire  cannot  be  obtained  unless  strained  beyond  its 
elastic  limit.    Another  authority  prefers  wire  of  a  circular  section,  m'* 
being  impossible  to  keep  any  other  shape  to  gauge.    For  heavy  gunslm^ 
would  use  wire  of  0.0984  section,  with  a  breaking  strain  of  about  lS-=3 
tons,  and  an  elongation  of  about  2  per  cent.    This  authority  says  th^-** 
the  elastic  limit  of  the  wire  should  not  be  passed  in  winding  it  on.   Ml« 
estimates  that  there  would  be  a  saving  in  weight  of  about  30  per  cea"t^« 
on  the  breech  portion  of  the  gun,  and  more  certainty  of  manufactoxr* 
than  with  steel  hoops. 

FRANCE. 

SOUEOES  FROM  WHICH  THE  ARMAMENT  OF  FRANCE  IS  SUPPL1KI>. 

Previous  to  the  Franco-German  war  of  1870,  it  was  the  custom  Id 
France  to  confide  all  matters  relating  to  cannon  to  the  artillery  corps  . 
of  the  army  and  navy ;  aid  from  private  sources  was  neither  sought  | 
nor  oflferedj  much  secrecy  wj»s  observed  in  all  things  relating  to  the  j 
business  of  ordnance ;  admission  to  the  Government  foundries  was  ob*  I 
tained  with  difficulty,  and  the  experimental  ground  at  G4vre,  with  rare  : 
exceptions,  was  closed  to  all  applicants. 

For  army  purposes,  the  gun  factories  at  Bourges,  Puteaux,  and 
Tarbes  supplied  all  demands,  while  for  the  use  of  the  navy  the  found- 
ries of  Euelle  and  of  Kevers,  and  the  gun  factories  attached  to  tbenif 
provided  the  entire  armaments. 

With  the  advent  of  the  war  came  the  proof  that  a  close  corporation, 
such  as  was  constituted  by  the  system  heretofore  adopted,  could  not 
work  to  the  best  advantage  of  the  country ;  and,  with  the  return  of 
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peace  and  t^e  neceRsity  of  re- armament,  came  a  revolation  of  ideas 
which  has  led  the  Government  to  modify  its  practice. 

It  was  recognized  that  the  Government  must  have  under  its  control 
some  establishments  purely  p^overnmental ;  but  that,  in  order  to  pro- 
vide for  all  contingencies  as  well  as  to  prevent  official  ideas  from  run- 
ning too  much  in  a  groove,  it  was  desirable  to  encourage  private  in- 
dustries, so  that  a  spirit  of  emulation  might  be  excited  by  competition 
and  a  channel  aiforded  through  which  new  ideas  and  inventions  might 
reach  the  national  works.  The  ailoption  of  this  course  was  made  the 
more  imperative  in  consequence  of  the  new  departure  in  gun-metal,  and 
this  opened  the  way  to  the  encouragement  of  the  steel  industries  of  the 
country. 

The  plan  thus  decided  on  has  been  consistently  carried  out.  The 
Government  gave  assurances  to  the  private  companies  which  induced 
them  to  expend  the  funds  necessary  to  erect  new  and  suitable  tools, 
both  for  the  casting  of  the  metal  and  the  fabrication  of  the  guns. 

The  result  of  this  action  can  be  appreciated  by  reference  to  the  fol- 
lowing list  of  private  companies  which  are  now  employed  in  providing 
armaments  for  the  Government. 

CTXIL  MANUFACTORIES    PRODUCING  STEEL    UP  TO  TUBES    FOR  16-CENTIMETRE  OUN 

Jacob  Holtza  &Co - Unieux  (Loire). 

MarrelFr^res Rive  deGier(  Loire). 

Soci6t^  de«  Acleries  et  Forges  de  FirmiDy Firminy  (Loire). 

Conipagnie  dee  Forges  et  Acieries  de  St.  -fitiexiDe St.-£tienne. 

6TBEL  MANUFACTORIES    PRODUCINO  STEEL  UP    TO  TUBES    FOR    42-CENTIMETRE  GUN. 

Henri  Schneider  &Co Le  Creasot. 

Aeierie  de  la  Marine St.-Chamond. 

PRIVATE  COMPANIES  HAVING  PLANT  OF  OUN  FACTORY. 

Henri  Schneider Le  Creusot. 

Ctil&Co .   Paris. 

Soci^t^  des  Forces  et  Chan  tiers  de  la  M^i  terrann^e Havre. 

CoippagDiede  Fives-Lille Fives-LiUe  (Nord). 

Soci^t^  Anonyme  de  Gonstmctions  Na vales  dn  Havre Havre. 

Aciuriede  la  Marine St.-Chamond. 

STEEL  MANUFACTORIES  PRODUCINO  ARMOR  PLATES. 

Hepri  Schneider  &  Co.  (forged  steel) Le  Creasot. 

^cierie  de  la  Marine  (compound) St.-Chaniond. 

wrel  Fr^res  (compound) Rive  de  Gier. 

Chatillon  et  Commetry  (compound) Montlnson. 

The  compound  plates  are  manufactured  under  the  patent  of  Mr.  Wil- 
son, of  Charles  Gammell  &  Co.,  Sheffield,  England. 

All  the  gun-carriages  for  the  navy  and  for  the  coast  defense  are  made 
at  private  works. 

The  above  lists  illustrate  the  immense  increase  of  resources  that  the 
Government  has  obtained  by  encouraging  private  industries,  and  they 
contribute  an  important  historical  chapter  for  the  instruction  of  a  Gov- 
ernment about  to  provide  an  armaneut  for  its  military  services. 

The  following  is  the  list  of  the  Government  works  manufacturing  for 
the  army,  viz: 

(1.)  Fonderie  de  Canons  &  Bourges,  in  the  center  of  France.  At  this  place  stee. 
gnos  are  made  of  90  millimetres,  lS>  millimetres,  100  millimetres  and  240  millimetres; 
also  rifled  mortars  of  220  millimetres. 

(2.)  Atelier  de  construction  k  Tarbes  in  the  Hautes  Pyrenees,  in  the  southwest 
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part  of  FraDce.  At  this  place  steel  guns  are  made  of  90  millimetres,  and  120  i 
metres ;  also  carriages  for  field  and  siege  guns. 

(3.)  Atelier  de  Construction  de  Puteaux,  near  Paris.  At  this  place  all  the 
mountain  and  field  guns  of  80  millimeters  are  made  ;  also  siege  guns  of  120  mii 
treSy  and  the  Hotchkiss  revolving  cannon  for  flank  defense. 

(4.)  Gun  carriages,  limbers,  Ac^  are  made  at  Government  shops  at  Yemon, . 
Qon,  and  at  Angers. 

Gan-carriages  are  also  m an ufac tared  for  the  array  at  private  w 
Boiirgr^s. — The  guu  factories  of  the  army  fabricate  no  gaos  a 
the  caliber  of  24  centimetres,  and  it  is  only  at  Bourges  that  army 
of  this  caliber  are  constructed.  At  the  private  establishments  i 
tioned  above  the  work  of  fabrication  has  been  carried  as  high  as  34 
timetres,  but  the  advantageous  working  capacity  of  the  factories 
not  extend  beyond  the  24-centimetro  gun. 

Ruelle. — At  the  "  Fonderie  A  Ruelle"  all  the  constructive  foi 
the  marine  artillery  has  been  concentrated,  and  here  all  the  lai 
guns  are  made.  It  contains  the  most  remarkable  collection  of  to( 
the  age.  They  are  designed  for  guns  of  34  centimetres  and  upw 
and  have  a  capacity  for  handling  guns  of  160  tons  in  weight  ai 
feet  in  length.  The  shop  in  which  these  tools  are  placed  is  abou 
feet  in  length  and  131  feet  in  width,  having  a  height  of  85  feet  a 
central  peak  of  the  roof.  At  one  end  is  the  tubage  pit,  in  whicl 
gun  tube  is  placed  upright  to  receive  the  hoops.  The  bottom  of 
pit  is  at  a  depth  of  85  feet  below  the  floor.  It  is  excavated  in  a  re 
gular  form  and  is  divided  into  four  stories,  contracting  in  area  a 
lower  level  is  reached ;  at  each  story  or  lauding  place,  the  openini 
be  floored  over  to  accommodate  the  work  of  hooping  any  length  of  1 
The  heating  furnaces  are  on  the  first  story  below  the  floor.  The 
already  in  place  are  the  following,  but  there  is  room  for  fully  a  d 
more  of  similar  character : 

Two  turning  lathes,  capable  of  turning  guns  15  metres  long.  These  can  1 
creased  in  length  10  metres. 

Three  boring  machines  for  same. 

One  rifling  machine  for  same. 

Two  smaller  boring  machines  with  adjustable  connections  for  turning. 

Two  other  machines  for  performing  all  the  details  of  the  work  about  the  bree< 
receiving  the  fermeture,  turning  the  screw,  slotting,  piercing  holes,  &c. 

Two  movable  cranes ;  one  of  100  tons,  the  other  30  tons  capacity. 

The  contractors  for  these  tools  were  Varall,  Elwell  &  Middl 
Paris.  The  plant  has  cost  millions  of  francs,  and  five  years  ela 
from  the  giving  of  the  order  to  the  setting  up  of  the  tools.  A  large 
tion  of  the  time  charged  to  the  manufacture  must  be  credited  tc 
preparation  of  designs,  no  tools  of  their  size  and  great  capacity  ha 
been  before  conceived. 

Taking  the  above  short  notice  of  the  works  at  Buelle  in  conne 
with  what  has  been  stated  on  the  subject  of  private  industries,  it  wi 
seen  how  well  all  the  requirements  are  provided  for  a  joint  produ( 
of  cannon  by  the  Government  and  private  parties.  The  latter  assii 
to  a  point  justifying  on  their  part  a  reasonable  outlay  of  money 
plant,  and  the  Government,  though  working  in  this  common  fiel 
well,  yet  reserves  to  itself  all  the  more  onerous  charges  involved  ii 
manufacture  of  the  heaviest  ordnance. 

It  seems  a«  if  in  France  the  happy  mean  has  been  reached  by  ^ 
the  Government  and  the  private  industries  can  work  harmoniousl 
wards  the  accomplishment  of  a  national  object. 

In  a  combined  system  of  this  kind,  it  is  very  important  to  be  as8 
that  there  exist  mutual  checks  which  act  to  prevent  the  one  partj 
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posing  improper  or  hard  terms  on  the  other.  The  Board  is  not  without 
evidence  of  the  existence  of  these  salutary  checks  in  France. 

A  short  time  since  the  Government  deemed  it  necessary  to  increase 
its  armament  by  3()0  additional  guns,  and  decided  that  certain  addi- 
tioual  tests  shouhl  be  required  of  the  metal  for  the  tubes.  When  the 
provisions  of  the  proposed  contract  were  made  known  to  the  steel  man- 
afactnrers,  they  resisted  the  requirements  a«  being  too  hard  and  in- 
sisted on  the  accepUince  of  such  steel  as  had  been  previously  supplied; 
but  to  this  the  Government  would  not  accede.  Finding  them  deter- 
mmed  in  their  resistance,  the  Government  made  inquiries  abroad  as  to 
the  possibility  of  securing  the  metal  it  required,  and,  finding  that  a 
foreign  manufacturer  would  undertake  the  contract,  a  promise  was  given 
to  him  that  he  should  receive  the  order.  The  steel  manufacturers  of 
France,  hearing  that  the  order  was  likely  to  be  given  to  a  foreign  firm, 
endeavored  to  arouse  a  national  feeling  on  the  subject  to  constrain  the 
Government  to  make  the  purchase  in  France,  but  to  no  effect;  and 
they  finally  proposed  to  accept  the  Government  proposition.  But  the 
miuister  had  already  given  his  word  to  the  foreign  manufacturer  and 
the  contract  was  lost  to  France.  In  this  instance  both  parties,  the 
Government  and  the  private  companies,  acted  within  their  independent 
rights,  but  neither  could  compel  the  other.  This  exhibition  of  effective 
counterpoise  is  a  good  proof  of  a  happy  adjustment  of  forces. 

CONDITION  OF  STEEL  MANUFACTURE. 

Since  the  termination  of  the  Franco-German  war  of  1870,  and  in  the 
course  of  the  re-armament  of  the  country,  the  Government  has  given 
every  encouragement  to  private  industries  to  justify  them  in  incurring 
the  expense  of  establishing  plants  at  various  points  to  assist  in  the 
coostrnctiou  of  guns ;  and  by  embarking  largely  in  the  fabrication  of 
9M  cannon  it  has  given  a  great  impetus  to  the  manufacture  of  this  im- 
portant material.  The  numerous  works  that  can  produce  metal  suit- 
able for  tubes  and  hoops  for  field-pieces  have  been  mentioned.  These 
^tablishments  have  made  a  study  of  the  subject  of  gun-metal,  and,  so 
^  as  their  facilities  for  forging  reach,  can  all  supply  the  demands  that 
the  country  can  make  upon  them. 

,  For  tnbes  and  hoops,  however,  for  large  guns,  requiring  massive  forg- 
JDgs,  the  supjdy  is  limited  to  the  works  of  the  "  Compagnie  de  PAcierie 
d^  la  Marine"  at  St.  Ghamond,  and  to  those  of  H.  Schneider  &  Co.  at 
^  Creusot,  the  former  having  a  steam-hammer  of  80  tons,  and  the 
latter  one  of  100  tons  weight. 

There  are  some  establishments,  notably  at  St.  Etienne,  where  crucible 
steel  of  a  high  order  is  manufactured  for  purposes  of  trade,  but  no 
effort  is  made  to  utilize  it  for  gun  purposes. 

^t.  Chamond. — The  cast  steel  used  for  cannon  in  France  is  manu- 
fectured  by  the  Open-Hearth  Process  with  Siemens  furnaces.  This 
process  is  combined  with  the  rotating  bath  of  M.  Pernot  at  St.  Ghamond, 
^here  three  25-ton  and  two  12-ton  Pernot  furnaces  give  a  capacity  for 
<^ting  an  ingot  of  100  tons. 

The  ingots  cast  here  for  the  42  centimetre  75-ton  guns  are  of  75  tons 
height;  the  tul>e,  after  rough  boring  and  turning,  weighs  about  35  tons. 

The  temx)ering-pit  is  a  large  excavation  15  metres  deep.  At  one  ex- 
^niity  is  the  furnace  where  the  tube  is  placed  erect  and  heated.  At 
^be  other  is  a  cylindrical  excavation,  reaching  to  15  metres  below  the 
floor  of  the  pit,  where  is  placed  the  tank  containing  100  tons  of  colza 
^fl  into  which  the  tube  when  heated  is  lowered  rapidly. 
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liC  Creusot. — ^The  most  important  steel  works  in  France  are  siti 
ated  at  Le  Creasot  and  bear  the  name  of  the  location  in  which  they  ai 
situated.  These  works  have  advanced  year  by  year  in  importanee  an 
in  magnitude  since  their  purchase  by  Mr.  Eugene  Schneider. 

This  gentleman's  death, in  1875,  was  a  source  of  mourning  to  thewho 
town,  the  inhabitants  of  which  looked  up  to  him  as  a  father.  Tl 
grateful  people  have  erected  to  his  memory  a  monument  in  the  mark 
square. 

Under  the  administration  of  his  son,  Mr.  Henry  Schneider,  the  fan 
of  the  products  of  the  works  has  been  enhanced,  and  the  proportions 
the  establishment  have  been  much  increased.  The  whole  number 
workmen  now  employed  here  and  at  other  points  amounts  to  15,00 
and  it  is  the  great  center  of  industry  of  the  adjoining  region.  At 
other  place  in  the  world  is  steel  handled  in  such  masses. 

It  would  be  foreign  to  the  purpose  of  this  report  to  dwell  on  the  mai 
objects  of  commerce  which  are  supplied  from  these  works,  but  it  is  sj 
to  say  that  no  proposed  work  can  be  of  such  magnitude  as  to  exceed  t 
resources  of  the  establishment. 

For  the  preparation  of  metal  for  cannon  and  armor-plates  Le  Creiw 
is  thoroughly  equipped.  The  iron  is  produced  on  the  premises  from  t 
purest  imported  ores,  and  the  manufacture  of  the  steel  is  carried  on 
the  most  approved  application  of  the  Open-Hearth  system  with  the  8 
mens  furnace;  the  chemical  and  mechanical  tests  are  such  as  to  satis 
the  most  exacting  demands  of  careful  Government  officials,  and  the  c 
ecutive  ability  apparent  in  all  the  departments  and  the  evident  com 
tion  of  discipline  that  pervades  the  whole  establishment  inspire  cod 
deuce  in  the  productions  of  the  labor. 

The  capacity  for  casting  steel  is  represented  by  seven  open-hear 
furnaces  of  18  tons  each,  equal  to  126  tons ;  and  the  process  of  castii 
large  ingots  is  a  model  of  order  and  security.  Ladles  capable  of  hoi 
iug  the  contents  of  one  furnace,  mounted  upon  platform  cars,  aresu 
cessively  filled  at  a  previously  determined  interval  of  time  and  run  < 
railways  to  a  convenient  position  over  the  mould ;  before  the  first  lad 
is  exhausted  the  supply  from  the  succeeding  one  has  commenced  to  ra 
and  so  on  to  the  completion  of  the  casting,  the  supply  to  the  moa 
being  uninterrupted  during  the  entire  process.  The  precision  wi 
which  the  several  ladles  are  brought  into  position  in  succession  maji: 
it  entirely  unnecessary  to  provide  a  common  reservoir  into  whictf  i 
the  furnaces  may  discharge.  By  this  process  the  casting  of  a  45-t 
ingot,  which  was  witnessed  by  the  Board,  was  effected  in  23  miuutea 

The  process  of  tempering  the  gun-tubes  was  also  witnessed  by  t 
Board.  The  excavation  of  the  pit  is,  as  at  St.  Ghamond,  15  meti 
deep,  with  the  furnace  at  one  end  and  the  oil  tank  (100  tons)  at  t 
other.  One  side  of  the  upright  furnace  is  constructed  in  the  form  of 
door,  which«  by  a  convenient  arrangement  for  swinging,  is  made  to  tu 
on  its  hinges.  Thus,  when  the  tube  is  raised  to  the  right  temperattu 
it  is  seized  by  the  traveling-crane,  the  door  of  the  furnace  swung  ope 
and  the  tube  at  once  advanced  to  the  tank  in  which  it  is  immersed. 

All  tubes  are  immersed  in  oil  the  second  time,  but  at  a  temperatn 
much  below  that  to  which  they  are  raised  at  the  first  immersion.  Tl 
process  constitutes  the  annealing  after  tempering. 

The  manufacture  of  steel-armor  plates  is  a  specialty  of  Le  Creuw 
which  is  engaged  in  an  active  competition  with  the  manufacturers 
oompound  armor.  Plates  up  to  60  centimetres  in  thickness  and  3  metr 
wide  are  forged  here ;  they  are  tempered  after  forging,  but  what  subs 
quent  treatment  they  receive  was  not  explained. 
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The  tempering-pit  for  the  plates  consists  of  an  excavation  of  conven- 
ient size,  in  the  center  of  which  is  placed  a  tank  containing  180  tons  of 
oil.  At  the  four  corners  of  the  pit  are  furnaces  in  which  the  plates  are 
laised  to  a  proper  temperature.  When  suflBciently  heated  a  plate  is 
feizedhy  a  walking-crane  and. immersed  in  the  oil. 

Hoops  for  cannon  are  manufactured  here  in  large  quantities.  They 
are  cut  from  solid  ingots,  and  those  for  guns  up  to  24  centimetres  are 
rolled  like  railway  tires;  those  for  larger  calibers  are  forged  on  a  man- 
drel. Jackets  of  large  size  are  also  manufactured ;  these  are  made  from 
solid  ingots,  which,  after  being  forged,  are  bored  out. 

At  Le  Creusot  a  remarkable  test  of  hoops  was  witnessed  which  ex- 
emplifies  not  only  the  excellence  of  the  manufacture  of  the  steel  but 
also  the  exacting  character  of  the  French  requirements.  The  hoops  for 
naral  guns  are  made  with  the  interior  surface  slightly  conical.  When 
forged,  turned,  and  brought  under  a  hammer,  a  standard  mandrel  of 
Bteelf  conically  shaped  to  suit  the  form  of  the  cone  in  the  hoop,  but  of  a 
slightly  increased  diameter,  is  introduced,  the  smaller  end  of  the  man- 
drel being  able  to  enter  the  larger  end  of  the  hoop.  The  mandrel  is 
then  forced  in  by  the  hammer  until  its  lower  edge  has  passed  through 
the  hoop.  The  blows  are  then  made  to  operate  on  the  upper  edge,  de- 
taching it  from  the  mandrel.  Careful  measurements  are  taken  of  the 
diameter  of  the  hoop  before  and  after  this  test,  and  it  is  required  that 
the  measurement  subsequent  to  the  operation  shall  show  that  the  hoop 
has  partially,  but  not  entirely,  returned  to  the  diameter  that  it  had  be- 
fore the  entrance  of  the  mandrel.  This  would  show  that  there  is  left  to 
the  metal  a  small  margin  within  its  elastic  limit.  A  system  of  manufact- 
nre  which  can  comply  with  such  a  refinement  of  exactitude  must  be 
very  precise. 

Perhaps  the  most  striking  feature  at  Le  Creusot  is  the  forge,  where 
is  assembled  an  array  of  steam-hammers  not  equaled  in  the  world,  viz: 

One  lOO-ton  hammer  with  a  faU  of  5  metres. 
One  40-toa  hammer  with  a  fall  of  3  metres. 
One  Ifvtou  hammer  with  a  fall  of  3  metres. 
Two  10-ton  hammers  with  a  fall  of  2^  metres. 
One  fi-ton  hammer  with  a  fall  of  2^  metres. 

As  the  100-ton  hammer  at  these  works  is  the  largest  in  the  world, 
some  particulars  concerning  it  will  be  appropriate. 

^be  foundations  are  composed  of  a  mass  of  masonry  laid  in  cement 
resting  on  bed  rock,  which  occurs  at  a  depth  of  11  metres,  an  anvil  block 
o^cast  iron,  and  a  filling  in  of  oak  timber  designed  to  diminish  by  its 
elasticity  the  vibrations  resulting  from  the  blows  of  the  hammer.  The 
pasoDry  foundation  presents  a  cube  of  600  metres.  Its  upper  surface 
18  covered  witli  a  layer  of  oak  about  1  meter  in  thickness,  placed  hori- 
zontally, on  which  rests  the  anvil  block. 

.  At  the  Perm  foundry  in  Russia  the  anvil  block  for  the  50-ton  ham  ^er 
^s  made  in  one  piece,  moulded  and  cast  in  the  spot  it  was  destined  to  oc- 
^'ipy.  lis  weight  is  622  tons.  At  Le  Creusot,  however,  this  idea  was 
•^ot  approved,  and  it  was  determined  to  construct  the  block  in  six  hori- 
^ntal  courses,  each  bedded  upon  plane  surfaces.  Each  course  is  formed 
■^f  two  castings,  except  the  upper  one,  a  single  block,  which  weighs  120 
^Ds  and  supports  the  anvil.  Thus  formed  in  11  pieces,  it  is  5.6  metres 
''%h,33  square  metres  at  the  base,  and  7  square  metres  at  the  top.  Its 
-Jtire  weight  is  720  tons.  The  space  between  the  block  and  the  sides 
^f  the  masonry  in  which  it  rests  is  filled  in  solidly  with  oak.  The  block 
*  thus  independent  of  the  frame  of  the  superstructure. 

Ibe  legs  of  the  frame,  inclining  towards  each  other  in  the  form  of  an 
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A,  are  secured  at  their  bases  to  a  foundation-plate  imbedded  in 
masonry.  They  are  hollow,  of  cast-iron,  and  of  rectangular  cross-f 
tion,  each  leg  in  two  pieces  joined  midway  of  their  length  by  flan 
and  bolts.  The  legs  are  also  bound  together  by  four  plates  of  wrou 
iron,  which,  at  the  same  time,  hold  the  guides.  The  height  of  thel 
is  10.25  metres  and  their  weight,  with  the  guides,  250  tons.  The  bi 
ing  plates  weigh  together  about  25  tons,  and  the  foundation  plates 
tons. 

The  entablature  of  the  frame- work  weighs  30  tons;  on  it  is  pla 
the  steam  cylinder,  single  acting,  made  in  two  pieces,  each  3  met 
long,  united  by  flanges  and  bolts.  The  diameter  of  the  cylinder  is 
metres,  giving  a  surface  of  27,345  square  centimetres  (deducting  the  i 
tion  of  the  rod,  which  is  36 centimetres  in  diameter);  which, for 5 atn 
pheres,  gives  a  pressure  under  the  piston  of  about  140  tons.  As 
weight  of  the  hammer  is  100  tons,  it  is  evident  that  it  can  be  rai 
with  great  velocity. 

The  stroke  of  the  piston  in  the  cylinder  is  5  metres.  This  heigh 
fall,  multiplied  by  the  100,000  kilogrammes  of  the  mass,  gives  a  work 
force  of  500,000  kilogrammetres,  or  about  1,640  foot  tons.  The  wi 
between  the  legs  is  7.5  metres,  and  the  free  height  under  the  cross- 
3  metres,  thus  providing  ample  space  for  man(BUvering  large  masse 
metal. 

The  entire  height  of  this  colossal  structure  from  the  base  of  the 
sonry  foundation  to  the  upper  part  of  the  steam  cylinder  is  31  mei 
(102  feet),  but  notwithstanding  this  unfavorable  condition  for  stabi 
and  the  enormous  effect  resulting  from  a  shock  of  500,000  kilogr 
metres,  everything  is  so  well  proportioned  that  there  is  but  slight 
bration. 

The  workman  who  manceuvers  the  hammer  is  placed  on  a  platforn 
one  of  the  legs,  about  3  metres  above  the  floor.  He  is  here  prot<K 
from  the  heat  reflected  from  the  mass  of  metal  daring  the  operatioi 
forging. 

Tcrrc  IVoire. — ^The  "Oompagnie  des  Fonderies  et  Forges  de  T( 
IJoire,  La  Voulte  et  Bess6ges"  is  one  of  the  impurtant  steel  producer 
France;  and,  though  its  metal  has  not  as  yet  been  received  for  tu 
for  large  cannon,  it  has  been  largely  used  ia  the  production  of  sb 
and  hoops.  The  company  claims  a  specialty  in  producing  cast  s 
without  blow-holes,  which  requires  no  subsequent  working  under 
hammer.  The  mode  of  manufacture  is  known  as  the  Terre-Noire  1 
cess,  and  is  the  result  of  many  years  of  gradual  development.  ' 
value  of  the  product  has  been  so  far  appreciated  by  the  Governmen 
to  justify  its  use  for  small  guns  and  hoops,  and  even  for  trunnion-bai 
while  the  manufacture  of  steel  projectiles  is  a  large  item  ib  the  yiel< 
the  works.  The  Terre  Noire  metal  is  produced  in  the  Siemens  furnj 
and  possesses  in  the  ca^t  state  all  the  necessary  qualities  for  ordin 
industrial  purposes;  it  is  soft  and  malleable,  and  is  said  to  be  as  str 
as  ordinary  steel  of  the  same  grade  after  rolling  or  hammering.  1 
claimed  that  its  density  is  always  as  high  as,  and  sometimes  h\f> 
than,  that  of  ordinary  forged  steel.  These  statements  are  suppoi 
by  facts  shown  in  numerous  experiments. 

The  persevering  eftbrts  of  the  Tei  re  Noire  Company  to  develop  t 
manufacture  and  the  expense  attending  years  of  experiment  pr 
their  confidence  in  the  principle  involved,  and  the  encouragement  gi 
during  the  past  two  years  by  the  Government  shows  an  appreciatioi 
its  merit ;  further  experience  may  justify  the  use  of  the  metal  more  g 
erally  in  the  construction  of  cannon,  and,  if  it  can  be  made  hard  enoi 
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for  the  purpose,  it  may  be  used  for  tubes.  It  will  require  exhaustive  ex- 
periments to  induce  artillerists  to  accept  in  all  cases  the  simply  cast 
metal  aa  a  substitute  for  that  forged  under  a  hammer  or  press;  but  if  a 
perfect  demonstration  shall  be  made  of  its  ability  to  endure  all  tests  it 
will  open  a  wa3^  to  a  great  economy  in  manufacture. 

In  general  terms,  as  stated  by  Mr.  Holley,  the  object  of  greatest  im- 
portance in  this  process  is  to  keep  down  oxidation  in  the  bath  from  the 
commencement  of  the  operation.  For  this  jmrpose  the  furnace  must  be 
kept  as  hot  as  possible,  with  a  good  solid  body  of  flame,  but  there  must 
be  only  just  enough  air  admitted  to  promote  thorough  combustion. 

The  process  i  equires  an  initial  bath  of  pig-iron  containing  from  6  to 
8  per  cent,  of  manganese.  Spiegeleisen  is  the  most  convenient  form  for 
introducing  it;  but  as  a  spiegel  with  precisely  this  percentage  may  not 
beat  hand,  the  bath  may  be  formed  by  taking  a  richer  spiegel  and  dilut- 
ing it  with  a  proper  proportion  of  ordinary  pig  containing  no  manganese. 
The  greater  part  of  the  bath  should  be  made  of  pig  poor  in  carbon, 
particularly  when  highly  carbonized  materials  are  to  be  dissolved.  The 
weight  of  the  initial  bath  should  generally  be  about  11  per  cent,  of  the 
whole. 

When  the  bath  is  completely  melted  the  refining  materials  are  success- 
ively added  in  small  quantities.  These  are  preheated  and  dropped  at 
the  deepest  part  of  the  hearth  in  front  of  the  doors.  Preheating  is  em- 
ployed not  only  to  keep  the  furnace  hot,  but  to  save  oxidation.  The 
materials  used  at  this  period  of  the  operation  are  chosen  with  reference 
to  the  quality  required  in  the  finished  product.  For  projectiles,  the 
Terre  Noire  Company  generally  use  Bessemer  ingot  and  rail  ends,  with 
sinking-heads  from  previous  projectile  charges.  These  are  all  high  in 
carbon,  and  contain  some  manganese.  The  proportion  of  refining  ma- 
terials to  the  whole  charge  averages  78  per  cent.  As  soon  as  one  charge 
is  melted  another  is  added,  until  all  are  fused,  when  a  series  of  tests 
commences.  The  study  of  these  specimen  tests  is  kept  up  until  the 
bath  is  in  a  condition  to  receive  the  final  additions.  These  consist  of  a 
special  pig  (11  per  cent,  of  the  whole  charge)  containing  4 J  per  cent,  of 
siiioon  and  3^  of  manganese,  and  also  a  little  ferro-manganese  contain- 
uig  50  or  60  per  cent,  of  the  latter.  A  part  of  these  ingredients  is  taken 
'ip  by  reactions  which  prevent  the  formation  of  blow-holes;  the  re- 
loainder  is  left  in  the  metal  to  impart  to  it  the  physical  qualities  re- 
quired. 

The  special  pig  is  charged  hot.  While  it  is  melting  a  marked  change 
^es  place  in  the  bath,  which  up  to  that  time  has  bubbled  about  as 
inoch  as  in  the  ordinary  pig  and  scrap  Operation  ;  it  becomes  gradually 
^oreand  moi*e  quiet,  until  its  surface  is  smooth  and  scarcely  broken  by 
8^all  and  widely-scattered  bubbles.  When  the  special  pig  is  nearly  all 
JDelted  the  ferro-manganese  is  thrown  in  hot.  The  casting  takes  place 
inimediately.  The  metal  runs  into  the  moulds  without  any  splashing, 
^d  no  escape  of  gas  is  noticed  during  the  casting  operation. 

^piegeleisen  is  used  for  the  initial  bath  because  the  manganese  it  cou- 
ghs, being  the  most  oxidizable  of  all  the  materials  present,  will  remove 
®x,vgen  that  may  be  present  in  the  bath,  and  will  intercept  oxygen  that 
I^Qds  to  enter  it,  so  that  the  more  manganese  there  is  in  the  slag  the 
less  oxygen  there  will  be  in  the  metal  below.  By  testing  the  slag  fre- 
Q^ently  there  is  constantly  present  a  delicate  test  of  the  oxidation  of 
the  bath.  If  this  precaution  were  not  taken,  and  the  oxygen  were  al- 
Jl^^ed  to  go  on  accumulating  in  the  bath,  it  would  be  impossible  to  tell 
'^^  mocb  there  is  of  it  present  when  the  final  a<lditions  of  silicon  and 
Manganese  are  made,  and  how  much  of  these  substances  would  be  re- 
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moved  in  taking  up  this  oxygen.  Therefore  oxygen  must  be  kept  out, 
80  that  the  whole  of  the  ingredients  finally  added  shall  be  left  to  per- 
form their  work. 

The  success  that  has  thus  far  attended  the  development  of  this  man- 
ufacture indicates  a  useful  and  important  future  for  the  process. 

PRESENT  CONDITION  OF  FRENCH  ARTILLERY. 

The  artillery  of  the  army  is  under  the  control  of  the  director  of  ar- 
tillery in  the  war  department.  All  guns  for  the  field  and  for  purposes 
of  siege  and  position  are  fabricated  under  instructions  from  this  office. 

.  The  list  of  guns  under  these  heads,  now  actually  in  use,  comimses  a 
large  number  of  models  and  varied  constructions.  This  is  the  result  of 
the  hurried  manner  in  which,  before  the  end  of  the  last  war,  guns  of  all 
available  descriptions  were  collected  by  the  Government.  During  late 
years,  while  the  re- arming  of  the  country  has  been  progressing,  a  system- 
atic method  of  armament  has  been  adopted ;  but  this  has  not,  up  to  this 
time,  so  far  advanced  as  to  justify  the  exclusion  of  the  old  guns  from 
the  list  of  those  in  actual  use.  As  the  number  of  the  new  guns,  how- 
ever, shall  increase  they  will  be  substituted  for  the  old ;  consequently, 
in  presenting  the  present  condition  of  the  artillery  of  the  army,  the  old 
are  alluded  to  only  in  a  general  way. 

.  Omitting  mention,  then,  of  the  bronze  smooth-bore  and  bronze  and 
cast-iron  rifled  pieces  of  old  date,  the  following  may  be  stated  as  the 
present  armament  of  the  artillery  of  the  army : 

EUoi. 

SO-miUimetTe  (pi^ce  de  montagne),  weighing 105 

80-miUimetre  (pi^ce  de  campagne),  weighing 4^ 

90-miUimetre,  weighing 530 

95-miUi metre,  weighing 710 

ISO- millimetre  (pi<^ce  de  si^ge  et  position),  weighing 1,200 

155- millimetre  (pi^ce  de  si^ge  et  position),  weighing 2,5^ 

190-millimetre  (pi6ce  de  si^ge  et  position),  weighing 8,000 

240-millimetre,  weighing 17,000 

220-millimetre  (stofl  rifled  mortar). 
Revolving  cannon  (model  of  1879)|  Hotchkiss. 

These  guns,  with  the  exception  of  the  revolving  cannon  last  named, 
are  all  constructed  on  the  system  of  Colonel  de  Bange,  late  of  the  army. 
In  addition  to  them,  the  army  gun  factories  are  employed  in  the  mana- 
facture  of  a  large  number  Of  24-centimetre  guns  which  have  a  cast-iron 
body  tubed  and  hooped  with  steel.  They  are  made  to  assist  in  arming 
the  coast.    They  are  also  much  more  economical  than  all-steel  gnn^. 

The  ordnance  of  the  navy  is  attached  to  a  department  in  the  ministry 
of  marine,  called  the  "  Direction  of  Material."  The  bureau  of  the  artil- 
lery of  the  navy  is  one  of  several  bureaus  under  this  **  Direction,"  and 
is  presided  over  by  an  oflBcer,  "  charg6  du  service  technique,"  who  is 
virtually  the  chief  of  naval  artillery.  This  position  is  filled  at  present 
by  General  Dard,  an  officer  of  great  eminence  in  the  marine  artillery 
of  France. 

The  list  of  guns  of  the  marine  artillery  comprises  a  large  numherof 
calibers ;  and  the  variety  in  their  construction  shows  the  growth  and  de- 
velopment of  the  idea  which  has  finally  resulted  in  an  armament  for 
the  navy  of  guns  constructed  entirely  of  steel,  including  the  following 
calibers,  viz:  65  and  90  millimetres,  14,  16, 19,  24,  27,  32,  34,  37,  and 43 
centimetres.  The  Hotchkiss  revolving  cannon  also  forms  an  im|K)rtant 
element  in  this  armament. 

Many  of  these  guns,  including  some  of  32  centimetres,  are  models  of 
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revious  years — cast-iron  bodies  hooped  with  steel;  cast-iron  bodies 
ith  half  tubes  of  steel  and  hooped ;  cast-iron  bodies  with  steel  tube 
iteDding  the  whole  length  of  the  bore  and  hooped  with  steel — all  indi- 
ating  the  persistent  efibrt  that  has  been  heretofore  made  to  utilize  cast 
ran.    The  other  guns  mentioned  above  are  entirely  of  steel. 

The  marine  artillery  is  engaged  in  the  construt^tion  of  a  modification 
if  the  27-centimetre  and  32-centimetre  guns  of  model  1870,  to  be  called 
he  model  1870-'81.  They  are  to  be  of  cast  iron,  tubed  and  hooped  with 
(teel;  their  length  will  be  increased  to  fire  heavier  charges  than  the 
Dodel  1870,  giving  a  velocity  of  530  metres ;  eight  27-centimetre  and 
wenty-six  32-centimetre  guns  of  this  pattern  are  under  construction. 

The  37-centimetre  and  42-centimetre  guns  were  in  hand  when  Gen- 
eral Dard  came  into  his  present  office,  and  will  be  completed.  Their 
mghts,  respectively,  are  72  and  75  tons,  and  their  construction  is  the 
iame. 

Eight  42-centimetre  guns  are  in  process  of  construction,  assigned  to 
the  following  turre  ted  ships,  viz:  Indomptable,  Eequin,  Terrible,  Caiman. 

One  gun  weighing  100  tons  has  been  built  by  the  marine  artillery  at 
Ruelle,  but  it  is  of  42centimetre  caliber,  with  the  same  sized  tube  as 
iiat  iu  the  75-ton  gun.  It  is,  in  fact,  the  42-centimetre  gun,  with  a  body 
)f  cast  iron  instead  of  steel.  Being  constructed  for  the  purpose  of  de- 
ciding all  the  ballistic  particulars  of  the  75-ton  gun,  cast  iron  was  em- 
ployed for  economic  considerations. 

The  following  are  accepted  by  the  bureau  of  marine  artillery  for  the 
fctare  armaments  of  the  navy,  and  will  be  entirely  of  steel,  viz : 

S-millimetre - 

^millimetre , 

iO-centimetre 

Length  in  caliben. 

U-centinietre  shell  gnn.... 30 

16-centimetre  (light),  with  one  row  of  hoops 284 

ItJ-WDtimetre  (heavy),  with  two  rows  of  hoops 28^ 

W-centimetre 28^ 

27-c«ntimetre 28^ 

^«ntimetre,  44  tons  weight ^ 18 

iW-centi metre,  48  tons  weight 21 

^-centimetre,  49  tons  weight 2& 

34-centimetr«,  524  tons  weight 284 

Raterial.'-— Although  the  gun  faetories  of  the  army  and  marine 
artillery  are  engaged  in  the  fabrication  of  guns  with  cast-iron  bodies, 
and  though  Colonel  de  Bauge  advocates  puddled  steel  for  hoops,  the 
effort  to  perpetuate  the  use  of  cast  iron  is  now  definitely  abandoned  as 
far  as  the  navy  is  concerned,  and  the  employment  of  forged  cast-steel 
^ill  be  generally  accepted. 

Coa§triiction*— The  army  guns  are  fabricated  on  the  system  of 
Colonel  de  Bange.  This  construction  requires  an  oil-tempered  and  an- 
n^^Ied  steel  tul^  with  hoops  shrunk  on  in  such  numbers  and  in  as  many 
^^yers  as  are  necessary  to  resist  the  strain  brought  on  them  by  the 
charge.  The  hoops  are  made  of  puddled  steel,  coil^  and  welded.  This 
instruction  is  carried  to  the  240-millimetre  gun,  of  which  there  are 
^ery  few  in  the  service. 

,  There  is  a  serious  effort  on  the  part  of  the  officers  of  the  artillery  to 
introduce  a  change  in  the  method  of  construction  so  as  to  have  the  hoops 
^ade  of  forged  steel,  and  it  is  thought  that  this  may  result  in  intro- 
ducing a  modification  so  far  as  to  have  the  rear  hoop,  in  which  the 
'^i^ch  mechanism  is  seated,  and  the  trunnion  hoop  made  of  forged 
*M,  ^hile  the  coiled,  puddled  steel  will  be  retained  for  the  other  parts. 
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There  are  two  constructions  of  the  34-centimetre  gnn  of  21  caJi 
one  has  a  thick  tube,  with  two  rows  of  hoops ;  in  the  other,  a  thin 
is  covered  its  entire  length  with  a  jacket  of  the  same  thickness  a 
tube,  and  two  tiers  of  hoops.  These  guns  are  intended  to  give  ai 
tial  velocity  of  600  metres. 

General  Dard  is  experimenting  in  the  direction  of  a  larger  cahbei 
has  under  construction  a  gun  of  37  centimetres,  of  the  following  ^ 
sions,  viz: 

Diameter  of  bore centimetres.. 

Diameter  of  ctiamber millimetres. . 

Thickness  of  tube do 

Thickness  of  iacket do 

Thickness  of  hoops  (Ist  row) do 

Thickness  of  hoops  (2d  row) ^ do 

Total  diameter do 1, 

Total  length do 11, 

Length  ot  bore do 10, 

Length  of  breech  mechanism do 

Weight  of  gun * , tons.. 

Weight  of  tube do 

Weight  of  jacket do 

Weight  of  ingot  for  tube do 

This  gun  is  entirely  of  steel  and  the  tube  is  in  one  piece.  Fro 
great  length  it  is  evident  that  a  large  charge  of  powder  can  b< 
sumed  in  it,  but  the  proposed  weight  of  charge  and  projectile  i 
known. 

The  construction  of  the  37  and  42centimetre  guns  consists  of  i 
ner  tube  in  one  piece,  on  the  rear  end  of  which  is  screwed  a  short 
accommodating  the  breech  mechanism.  The  tube  is  envelopec 
jacket  composed  of  two  pieces  hooked  together  forward  of  the  t 
ions  and  Inclosed  by  two  layers  of  hoops. 

The  above  presents,  in  a  condensed  form,  the  present  conditi 
construction  in  France.  Particulars  of  most  of  these  guns  are 
lished  and  can  be  referred  to  at  pleasure.  The  only  new  guns  to  1 
veloped  are  those  of  General  Dard  and  Colonel  deBange,  both  of  ^ 
pro])ose  a  34-centimetre  gun.  Some  particulars  of  the  Dard  gun 
been  given  above. 

The  de  Bange  gun  is  made  up  of  an  interior  tube  and  three  ro 
hoops,  and  the  following  are  some  of  the  particulars : 

Caliber c6ntimetree. 

Weight tons. 

Charge  of  powder 1 kilogrammes. 

W^eignt  of  projectile do... 

Calculated  velocity metres 

Outside  diameter  of  breech millimetres. 

Rows  of  hoops  at  breech ...do... 

Rows  of  hoops  at  muzzle ...do... 

Energy  expected  to  be  developed  per  ton  of  gun metre  tons 

Weight  of  carriage tons. 

Weight  of  slide do... 

The  high  velocity  and  great  energy  claimed  are  said  to  be  due  tc 
peculiarity  of  the  cartridge.  The  novel  feature,  however,  in  th< 
lies  in  the  manner  in  which  it  is  proposed  to  insure  longitudinal  str 
by  the  grip  of  the  hoops  on  the  tube  and  on  each  other.  The 
surface  of  the  tube  presents  a  series  of  conical  undulations;  the 
rior  surface  of  the  first  row  of  hoox)s  corresponds  with  the  form  ol 
portion  of  the  tube  which  they  enveloj),  and  a  similar  form  is  a 
to  the  exterior  of  the  hoop,  thus  continuing  the  same  adjustmc 
parts  to  the  third  layer,  the  outer  surfaces  of  which  are  shaped  t 
the  ordinary  form  of  a  gun. 
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In  this  system  each  layer  is  made  to  break  joint  with  that  below  and 
above  it.  The  inventor  is  erecting  a  special  tool  of  his  own  invention, 
said  to  be  capable  of  such  modifications  as  will  enable  it  to  perform  all 
the  operations  of  boring,  turning,  slotting,  rifling,  &c.,  for  which  in  or- 
dinary manufacture  several  tools  are  required.  The  developments  from 
this  experiment  may  prove  very  instructive,  and  will  certainly  be  very 
iDterestiug. 

Breech  Fermeture* — All  the  French  guns  are  breech  loading 
ftDd  are  fitted  with  the  interrupted  screw  system  as  modified  by  Colonel 
de  Bange  to  suit  his  gas  check. 

Gas-Check. — The  de  Bange  gas-check  is  universally  employed,  the 
t^te-mobile  of  which  is  made  of  crucible  steel  supplied  by  Thomas 
Firth  &  Sons,  of  Sheffield,  England. 

Rifling^. — The  rifling  is  polygroove  and  parabolic  in  development. 
The  number  of  grooves  is  equal  to  twice  the  caliber  of  gun,  expressed 
in  centimetres. 

Rotating^  Ring^s* — A  single  rotating  ring  of  copper  is  used  for  all 
calibers.  Its  exact  position  has  been  determined  by  extensive  series  of 
experiments. 

Wire  Construction.— The  exponent  of  the  system  of  wire- 
wrapping  for  cannon  in  France  is  the  Schultz  gun.  A  34-centimetre 
gan  made  on  the  plan  of  Captain  Schultz  was  built  up  as  follows :  A 
steel  tube  was  wrapped  circumferentially  with  steel  wire  and  inclosed 
in  a  wrought-iron  jacket ;  the  longitudinal  strain  and  the  effort  to  blow 
oat  the  breech  was  resisted  by  twelve  longitudinal  bars  of  steel  set  up  at 
as  equal  a  tension  as  possible  between  two  bands  shrunk  on  over  the 
jacket,  the  forward  carrying  the  trunnions  and  the  rear  inclosing  the 
breech  mechanism.  The  gun  was  made  at  the  works  of  the  Compaguie 
de  Fires- Lille,  under  the  supervision  of  Captain  Schultz,  and  was  sent 
to  Gavre  to  be  fired.  Owing  to  the  unequal  tension  of  the  longitudinal 
hars  the  gun  failed  at  the  first  fire.  The  cause  of  the  failure  can  be 
thus  distinctly  asserted  as  the  sound  of  the  successive  ruptures  of  the 
bars  was  recognized  by  those  who  assisted  at  the  experiment. 

Previous  to  its  trial,  and  in  anticipation  of  success,  four  cast-iron  guns 
of  24  centimetres  were  sent  to  Fives-Lille  to  be  converted  on  the  same 
principle.  They  are  tubed  with  steel  as  far  as  the  trunnions,  and  are 
^rap|>ed  with  wire.  The  longitudinal  bars  are  yet  to  be  adjusted,  after 
^bich  they  will  be  subjected  to  trial,  with  but  faint  hopes  of  success, 
^  the  failure  of  the  original  gun  seems  to  have  indicated  very  posi- 
tively the  mechanical  impossibility  of  securing  an  equal  strain  ou  the 
longitudinal  bars.  The  contract,  however,  having  been  made  for  the 
^^nversion  of  the  four  guns  above  named,  it  will  be  carried  ou  to  its 
completion. 

For  future  construction,  however,  the  system  of  taking  up  the  longi- 
tudinal eflfort  with  bars  is  abandoned,  and  the  34-ceutimetre  gun  now 
*t  Givre  is  to  be  returned  to  Fives-Lille  for  reconstruction.  This  will 
insist  in  replacing  the  bars  with  a  jacket  shrunk  on  over  the  wire 
trappings,  and  which,  at  its  forward  end,  will  hook  over  the  band  al- 
'^y  shrunk  on  the  gun,  and  at  its  rear  end  be  notched  into  the  band 
containing  the  breech  mechanism. 

A  gun  of  10  centimetres  built  upon  this  system  is  now  being  experi- 
"^ciited  with  at  G^vre,  and  the  results  have  been  sufficiently  satisfac- 
^^  to  justify  enlarging  the  chamber  for  the  purpose  of  testing  the  gun 
^ith  increasoi  charges. 

Ihe  above  exhibits  the  present  condition  of  this  problem  in  France. 
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GERMANY. 

Among  the  places  that  the  Board  desired  to  visit  in  Earope  wai 
clnded  the  famous  establishment  of  Mr.  Fried.  Krupp,  at  Essei?, 
W^estphalia;  and,  as  in  all  cases  where  it  was  proposed  to  visit  privi 
works,  a  letter  was  addressed  to  Mr.  Krupp,  through  his  ageut 
London,  requesting  the  necessary  permission. 

The  permission  was  refused.  The  correspondence  relating  to  this 8 
ject  will  be  found  in  the  files  attached  to  the  record  of  prooeedings  i 
in  Appendices  O,  P,  Q,  E,  S,  T,  U,  V,  of  this  report. 

From  the  above  statement  it  will  be  seen  that  the  Board  is  unabl< 
submit  any  information  founded  upon  personal  observation.    For 
general  ]>ur])oses,  however,  of  this  report  the  following  statemeuts 
be  appropriate: 

With  the  exception  of  the  small  gun  factory  at  Spandau,  near  Bei 
where  a  limited  number  of  cannon  up  to  15  centimetres  and  s 
rifled  mortars  are  fabricated,  the  source  from  which  the  armam 
of  Germany  are  supplied  is  the  establishment  of  Mr.  Fried.  Kn 
The  Government  has  no  control  over  the  works,  consequently  the  ] 
cipal  dependence  is  on  this  private  company.  Owing  to  the  great 
terprise  exhibited  in  the  management,  and  to  the  support  of  the  ( 
emment,  the  establishment  has,  for  many  years,  enjoyed  a  monopol 
the  mani^facture  of  cannon  for  Germany,  and  it  iias  been  enable 
famish  guns  to  many  other  powers,  notably  to  Russia. 

As  to  the  condition  of  the  steel  manufacture  as  relates  to  caniio 
is  known  that  it  was  the  practice  to  cast  gun  ingots  exclusively  of  i 
prepared  in  crucibles:  ingots  of  the  weight  of  80  tons  have  been 
from  crucibles  more  than  12  years  ago.  The  Board  is  not  able  to  & 
whether  gun  ingots  are  now  cast  exclusively  from  crucibles  or  whe 
they  are  now  made  from  open-hearth  furnaces. 

The  following  is  the  present  condition  of  the  German  artillery,  ts 
from  official  sources : 

Gal 

^centimetre  pivot-cannon ^ 

8.4-centimetre  field-gun .' 

B.  7-centimetre 

10.5-centimetre 

10.5-ceutimetre « 

10.7-ceutimetre  pivot-cannon 

12-centimetre,  navy  and  coast,  light 

12-centimetre 

15-centimetre  pivot-cannon 

15-centimet.re  siege-gun 

15-centimetre,  navy  and  coast 

15-centimetre 

15-centimetre,  navy  and  coast 

*21-centi  metre 

21-centimetre  mortar 

'24-centimetre,  19  tons 

24-centimetre,  21  tons 

26-centimetre 

2H-ceu  timetre 

30.5-centimetre,  light,  32  tons 

30.5-centimetre,  heavy 

30.5-centinietre,  43  tons 

30.5-centimetre,  navy  and  coast,  48  tons.. . 

35.5-centimetre,  51  tons 

35.5-centimetre,  (38  tons 

3r).5-centi metre,  76  tons 

40-centi metre,  72  tons 

40-centimetre,  97  tons 

40-centimetre,  109  tons 


•»  I 


« 
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Tbe  power  of  the  Krupp  gun  is  best  illustrated  by  the  reports  of 
^ngs  that  took  place  at  Meppen  in  1879  and  subsequently.  These 
reports  are  available  for  reference. 

Tbe  material  used  in  the  construction  of  the  Krupp  guns  is  steel. 

Tbe  system  of  construction  is  that  of  a  built-up  gun,  with  tube  and 
boopH.  In  the  larger  guns  of  latest  design  the  first  hoop  shrunk  on 
the  rear  of  the  tube  is  lengthened,  resembling  the  jacket  of  the  Vavas- 
sear  design. 

Tbe  fermeture  is  the  cylindro-prismatic  wedge,  modified  from  the  orig- 
inal invention  of  Mr.  Broadwell,  and  adopted  by  Mr.  Krupp.  The  gas- 
check  is  also  the  invention  of  Mr.  Broadwell  and  bears  his  name. 

Tbe  Board  can  give  no  information  upon  the  subject  of  wire-construc- 
tion in  Germany. 

Tbe  essential  point  to  be  observed  in  this  short  notice  is  that  the  main 
supply  of  the  artillery  of  Germany  is  drawn  from  one  private  firm.  In 
this  respect  the  method  differs  from  that  followed  either  in  England  or 
in  France.  It  goes  without  saying  that  the  Government  pays  a  high 
price  for  the  manufactured  article. 


RUSSIA. 

SOURCES  FBOM  WHICH  THE  ABMAMENT  OF  BUSSIA  IS  SUPPLIED. 

Tbe  Government  of  Eussia  has  been  an  extensive  purchaser  of  can- 
non from  Mr.  Krupp,  at  Essen }  but,  after  adopting  the  Krupp  gun  for 
ite  armament,  it  proceeded  to  manufacture  on  that  system  for  its  own 
OSes. 

Tbe  course  pursued  to  produce  a  supply  from  home  manufacture  was 
tbat  of  joint  action  between  the  Government  and  a  private  firm.  The 
large  steel  works  of  Aboukhoff,  near  St.  Petersburg,  was  the  establish- 
ment with  which  the  Government  entered  into  partnership,  becoming 
tbe  owner  of  one-third  of  the  stock.  The  Government  is  represented  in 
tbe  board  of  directors,  the  works  are  in  the  hands  of  the  Minister  of 
Harine  and  Admiral  Kolokoltzoff  is  the  chief  administrator  or  superin- 
tendent. At  the  commencement  of  the  joint  action,  the  Government 
contributed  largely  to  increase  the  plant  by  providing  .tools  suitable  for 
ita  work,  and  very  substantial  aid  has  been  provided  from  time  to  time. 
.  Tbe  substance  of  this  statement  was  collected  from  parties  with  whom 
intercourse  was  held,  who  did  not,  in  distinct  words,  condemn  the  prac- 
tice under  which  the  Government  has  been  acting  since  it  commenced 
to  manufacture  its  own  guns,  but  they  evidently  held  the  idea  that  the 
condition  of  affairs  would  be  much  improved  if  the  Government  had 
absolute  contrpl  of  the  works.  In  order  to  achieve  this  object  it  was 
nnderstood  that  the  Government  is  soon  to  acquire  such  additional 
stock  as  will  make  it  owner  of  about  two-thirds  of  the  whole.  When 
tbis  shall  be  accomplished  it  is  thought  that  the  Government  will  be 
*ble  to  produce  its  guns  at  less  expense  than  is  now  incurred. 

It  was  freely  admitted  that  the  material  produced  under  this  system 
^f  joint  action  has  been  at  great  cost,  but  the  Government  has  recon- 
Cued  itself  by  the  conviction  that  the  product  was  of  first-class  quality 
^d  better  than  could  be  procured  from  other  sources  at  less  expense. 
^^  ground  is  taken  that,  in  a  matter  so  important  as  armament,  high 
P^ice  is  not  to  be  considered  an  obstacle  tothepossessiohof  the  best  guns 
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that  can  be  prodaced,  and  the  authorities  believe  they  have  attained 
this  object  in  their  manufacture. 

This  experience  of  the  Eussian  Grovernment  in  its  joint  action  with 
the  Aboukhoff  Steel  Works  bears  directly  upon  one  of  the  most  impor- 
tant points  that  the  Board  is  required  to  consider,  viz,  ^^any  other 
method"  apart  from  a  Government  foundry,  pure  and  simple,  by  which 
cannon  can  be  provided ;  and  the  results  above  cited  demonstrate  that 
in  this  combination  in  Russia^  as  in  that  between  the  English  Grovern- 
ment and  the  Elswick  Ordnance  Company,  the  Government  must  always 
expect  to  bear  the  loss. 

The  acquisition  of  additional  stock  may  give  the  Government  such 
control  in  the  direction  of  the  business  of  the  works  as  to  smooth  the 
WRy  to  its  possession  of  the  whole.  This  seems  to  be  the  natural  con- 
clusion of  the  process  now  iu  operation,  and  its  consummation  would  be 
a  declaration  of  the  practical  failure  of  the  plan  inaugurated  at  the  com- 
mencement, l^he  experience  of  joint  action  between  the  Government 
and  a  private  firm  in  Eussia  does  not  encourage  the  experiment  in  oar 
own  country. 

Nearly  the  entire  production  of  steel  for  cannon  is  distributed  be- 
tween the  Aboukhoff  Steel  Works  and  the  Kama,  near  Perm  (in  the  Ural 
Mountains),  but  the  product  of  the  former  is  the  more  considerable. 
Among  others,  the  Iznoskof  and  Alexandroff  private  steel  works  (both 
near  St.  Petersburg)  manufacture  projectiles,  and  as  the  Government 
diminishes  its  contracts  abroad  they  will  develop  their  plants  to  meet 
the  demands  for  gun  material. 

Runsian  Artillery-Cpruii  Factory.— Although  the  amount  of 
field  artillery  and  siege  pieces  in  the  possession  of  the  Government  is 
very  large  the  work  of  manufacture  is  actively  progressing,  and  the 
Eussian  Artillery-Gun  Factory  in  St.  Petersburg  is  constantly  occa- 
pied  in  the  construction  of  guns  up  to  and  including  the  8-inch  and  rifled 
mortars  of  9-inch  caliber.  This  factory  is  well  supplied  with  tools,  has 
a  capacity  to  turn  out  70  field  guns  per  mouth  and  is  rapidly  replacing 
the  older  models  on  hand ;  but  its  plant  is  not  equal  to  all  the  work  de- 
manded of  it.  The  deficiencies  are  supplemented  by  the  Aboukhofi 
Works. 

AboukhoflT  Works. — ^The  Aboukhofif  Works,  which  include  the 
manufacture  of  steel  on  a  large  scale  and  the  fabrication  of  cannon 
of  all  calibers,  both  for  the  army  and  the  navy,  are  situated  in  the  al- 
luvial basin  of  the  Neva  River,  where  good  foundations  are  to  be  had 
only  at  great  expense.  The  excavation  for  the  50-ton  hammer  was  car- 
ried down  50  feet  before  moderately  hard  bottom  (gravel)  was  reached. 
This  cause  has  added  largely  to  the  general  cost  of  construction  of  the 
works. 

The  shops  are  extensive  and  numerous,  but  as  they  have  been  erected 
as  needed,  without  regard  to  any  general  plan,  they  furnish  no  guide  for 
constructing  a  new  establishmeut.    The  largest  gun  shop  is  700  feet 
long  and  70  feet  wide,  with  the  tools  disposed  longitudinally.    The  sever- 
ity of  the  climate  has  rendered  it  necessary  to  seal  overhead  with  wood, 
and  from  this  cause  the  shop  is  not  so  well  lighted  as  is  usual  in  En- 
rope.    The  plant  is  of  good  quality  and  is  being  extensively  developed. 
In  the  foundry  advantage  has  been  taken  of  the  undulations  of  the 
ground  to  place  the  forge  at  a  lower  level  than  the  furnaces,  thus  con- 
veniently providing  for  the  transportation  of  the  hot  ingots  by  railway 
direct  from  the  bottom  of  the  casting  pit  to  the  hammers.    The  capacity 
for  casting  reaches  from  40  to  50  tons,  requiring  1,200  crucibles. 
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CONDITION  OF  STEEL  MANUFACTURE. 

There  can  be  do  question  as  to  the  character  of  the  ore  from  which 
the  metal  ased  for  cannon  in  Russia  is  produced.  The  Russian  mines^ 
from  which  much  of  it  is  obtained,  are  situated  in  the  Ural  Mountains, 
OD  the  border  of  Siberia.  The  ore  is  smelted  with  charcoal,  and  the 
iron  is  fully  equal  to  the  famed  iron  of  Sweden.  It  is  i*eceived  at  the 
Abonkhott'  Works  in  the  form  of  cast  and  wroup^ht  iron.  Use  is  also 
made  of  the  best  Swedish  and  Spanish  iron. 

The  pndd]e4  steel,  which  is  the  basis  of  the  Russian  gun-metal,  is 
prepared  at  Perm  and  at  the  Aboukhoff  Works.  The  steel  for  casting 
all  gun  tubes,  jackets  and  large  hoops,  is  prepared  in  crucibles.  A  por- 
tiouof  the  magnetic  ore,  which  is  found  in  the  Ural,  is  one  of  tlie  ele- 
ments introduced  into  the  crucibles  and  is  said  to  have  a  beneficial 
effect  upon  the  mixture. 

Hoops  for  some  small  guns  are  made  of  Bessemer  steel,  the  charge 
beinii;  s^^lected  from  the  best  Ural  and  Swedish  ores.  The  Siemeus- 
Uartin  Process  is  restricted  to  the  manufacture  of  small  ingots,  being 
reifarded  with  much  less  favor  than  crucible  castings. 

The  most  important  improvement  which  has  recently  been  introduced 
is  Sir  Joseph  Whitworth's  system  of  liquid  compression.  The  advan- 
tages of  this  press  have  been  alluded  to  in  a  former  part  of  this  report 
and  need  not  be  again  recited.  At  the  Aboukhoff  Works,  the  eflfect  of 
liqnid  compression  is  considered  as  very  beneficial,  and  the  impression 
was  received  that  the  system  of  forging  by  the  press  would  also  have 
been  adopted  it  there  had  not  alreauy  been  established  at  the  works 
one  of  the  largest  and  most  expensive  hammers  in  the  world,  the  tup 
of.which  weighs  60  tons,  with  a  fall  of  12  feet. 

PRESENT  CONDITION  OF  RUSSIAN  ARTILLERY. 

BuRsia  has  adopted  the  Krupp  breech-loading  system  with  slight 
inodifications  for  all  calibers,  but  a  few  guns  fitted  with  the  French  in- 
tenupted  screw  were  noted.    Steel  alone  is  used  for  new  fabrications. 

The  heavy  ordnance  for  na\^l  and  sea-coast  defense  is  designed  to 
give  Velocities  from  1,700  to  1,800  feet;  but  experiments  to  gain  an  in- 
^^rease,  by  lengthening  the  bore,  are  in  progress.  The  following  are  the 
piiucipal  calibers: 

12inch  40-ton  guns,  20  calibers  long,  are  adapted  for  arming  the 
"Peter  the  Great  ^  and  the  "  Popoflf''  — one,  30  calibers  in  length,  weigh- 
1I1R50  tons,  and  burning  390  pounds  of  powder,  is  now  under  trial. 

11-inch  27  ton  guns,  22  calibers  long,  are  used  in  several  turret  ships 
*nrt  in  sea-coast  batteries.    The  tube  requires  a  30-ton  ingot. 

^here  are  also  many  naval  9-inch,  8  inch,  and  6  inch  guns  about  22 
^libers  long,  in  service;  but  the  models  will  soon  be  modified  by  in- 
fusing the  length.  For  land  fortresses  the  6-inch  gun  is  the  prevail- 
ing type.  Most  siege  gans  on  hand  are  of  bronze,  but  a  new  steel  pat- 
^ni  will  be  adopted  for  future  fabrication. 

A  recent  accident  gave  a  severe  test  to  the  system  of  construction 
^opted  for  Russian  artillery.  In  experimenting  with  gun-cotton  for 
^^  in  shells,  one  of  the  latter,  containing  40  pounds,  exploded  in  the 
^ftmber  of  an  J  1-inch  gun  when  the  charge  of  gunpowder  (128  pounds) 
^^  fired.  The  rear  part  of  tlie  breech  was  blown  off  at  the  weak  point 
^'the  Krupp  system.  The  trunnion  band  was  broken,  throwing  off 
^fragment;  and  the  diameter  of  the  chamber  toae  enlarged  1  ineh.    The 
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admirable  quality  of  the  metal,  and  the  good  adjustmeDt  of  the  strengtl 
of  the  several  part«  is  evident  from  this  statement. 

In  testing  steel  no  value  is  attached  to  the  ultimate  breaking  6tre« 
or  percentage  of  elongation  ^  and  the  computations  are  all  based  on  th( 
elastic  limit  which  is  determined  by  noting  where  the  increasing  stressef 
and  elongations  cease  to  be  proportional.  This  must  never  occur  be 
low  2,400  atmospheres  (16  tons  per  square  inch). 

Constriiction. — All  field  guns  are  of  steel,  and  are  mounted  on  i 
carriage  fitted  with  rubber  bufi'ers  to  reduce  the  shock. 

The  special  novelty  of  the  Eussian  ordnance  is  a  thin  steel  lining  tabe 
designed  to  receive  the  wear  in  firing  and  to  be  renewed  when  ne^dfol 
without  the  expense  and  difficulty  of  re- tubing.  This  system  is  adoptei 
for  all  calibers  from  the  smallest  up  to  the  12-inch  gun,  inclusive.  Tb 
operation  of  inserting  one  of  these  lining  tubes  in  a  field  gun  wa 
witnessed  at  Aboukhofif.  The  difierence  of  their  diameters  was  ver; 
small.  The  fitting  of  the  slightly  conical  surfaces  by  measurement  be 
fore  insertion  was  done  with  precision. 

When  ready  for  insertion  the  lining  tube  was  lubricated  and  intrc 
duced  by  hand.  It  wa6  forced  by  hand  levers  until  the  end  was  near! 
flush  with  the  breech ;  hydraulic  power  then  applied  by  a  hand-pam 
was  gradually  increased  to  a  pressure  of  180  atmospheres,  although  n 
motion  was  apparent  after  it  had  reached  100  atmospheres.  The  rea 
end  of  the  lining  tube  forms  the  recess  for  the  Broadwell  ring. 

The  Eussian  officers  claim  that  these  tubes  can  be  renewed  in  the  fide 
and  cited  instances  of  two  9-inch  mortars,  weighing  5^  tons  each,  neede 
for  use  on  the  Danube  during  the  late  war.  Being  too  heavy  for  tb 
available  means  of  transportation  they  were  forwarded  in  three  pieoes- 
a  tube,  a  breech-jacket,  and  a  muzzle-jacket.  The  two  latter  wei 
screwed  together,  and  the  tube  was  inserted  by  a  jack  on  the  spot;  hot 
mortars  did  excellant  service. 

Sheets  of  recent  unpublished  experiments  were  exhibited,  showing  ti 
locus  of  the  varying  pressure  in  the  bore  of  a  long  4.2-inch  gun.  Thei 
pressures  were  measured  by  Eodman  gauges  in  the  usual  way,  speci 
care  being  taken  to  place  the  part  acted  upon  by  the  gas  nearly  floe 
with  the  bore.  The  results  thus  far  have  proved  quite  accordant  ai 
very  interesting,  indicating  that  as  the  distance  from  the  bottom  oft! 
bore  increases  the  pressures  at  first  decrease  a  little,  and  then  rapid 
increase  to  a  maximum  at  a  point  slightly  in  rear  of  that  originally  o 
cupied  by  the  front  band  of  the  projectile.  Here  the  pressure  is  near 
double  that  at  the  bottom  of  the  bore,  and  evidently  is  increased  by  tl 
reaction  from  the  shot  at  the  instant  of  taking  the  grooves.  This  invesi 
gation  has  much  importance  in  connection  with  the  problem  of  the  be 
form  and  dimensions  for  the  powder  chamber.  The  experiments  are 
be  continued  with  a  16-inch  86-ton  steel  gun  made  at  Aboukhoff  at 
fitted  for  this  purpose.  It  is  22  calibers  long  and  constructed  in  the  fc 
lowing  manner,  viz :  tube  in  one  piece ;  jacket  in  three  parts  extendiii 
to  muzzle ;  four  layers  of  hoops  and  a  fifth  hoop  over  the  breech.  It : 
pierced  at  various  points  to  receive  the  gauges. 

An  experimental  11-inch  47-ton  all-steel  gun,  35  calibers  long,  consisi 
ing  of  tube,  jacket  in  two  parts  extending  to  muzzle,  and  three  layerso 
tapering  hoops^  was  ready  for  trial. 

Rotatinjp  Rings. — Projectiles  are  fitted  with  two  copper  bandfl 
the  front  one  to  give  a  uniform  bearing  and  the  rear  to  take  the  rifliof 
Both  are  made  of  rods  hammered  into  place  by  hand,  because  this  u 
supposed  to  give  a  better  hold  than  can  be  had  by  machinery. 

The  experiments  with  Eussian  artillery  are  msMie  at  the  Polygon  ft< 
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Ocbta,  near  St.  Petersburg.  The  grounds  aflford  a  range  of  aboat  7 
miles,  and  the  establishment  of  the  navy  under  Admiral  Kouprianoffy 
and  of  the  army^  under  General  Erme,  are  side  by  side,  so  that  each 
Bervice  can  always  witness  what  is  done  by  the  other.  A  12-inch  50- ton 
rifle,  an  11-inch  and  several  smaller  guns  were  in  position  at  our  visit. 

THE   UNITED    STATES. 

BOimqES  FROM  WHICH  THE  ARMAMENT  OF   THE   T7NITED  STATES  IS 

SUPPLIED. 

Preyions  to  and  during  the  civil  war  the  armaments  of  the  United 
States  were  supplied  from — 

The  Cold  Spring  Foundry,  West  Point,  N.  Y. 

The  Soath  Boston  Iron  Works,  Boston,  Mass. 

The  Fort  Pitt  Foundry,  Pittsburgh,  Pa. 

The  Reading  Iron  Works,  Beading,  Pa. 

The  Builders'  Iron  Foundry,  Providence,  E.  I. 

The  PhoBuiz  Iron  Company,  PhoBuizvillcv,  Pa. 

The  Ames  Manufacturing  Company,  Chicopee,  Mass. 

Since  the  termination  of  the  war  the  Fort  Pitt  Foundry  has  ceased 
to  exist.  The  South  Boston  Iron  Works  Company  has  manufactured 
a  few  experimental  guns,  and  with  the  West  Point  Foundry  has  executed 
some  small  orders  of  the  Government  in  the  conversion  of  cast  iron 
smooth-bores  into  rifle  guns  by  inserting  and  rifling  a  coiled  wrought- 
iion  tabe. 

NoDe  of  the  companies  mentioned  above  have  ever  made  steel  guns, 
and  Tirtnally  the  United  States  is  destitute  of  a  source  from  which  such 
au  armament  as  the  age  demands  can  be  supplied. 

CONDITION  OP  STEEL  MANUPACTUBE. 

With  a  view  to  such  experiments  as  their  appropriations  would  justify, 
tbe  Ordnance  Bureaus  of  the  War  and  Navy  Departments  have  from 
time  to  time  addressed  the  steel  manufacturers  of  the  country  on  the 
object  of  furnishing  steel  for  cannon,  but  thus  far  have  met  with  only 
^partial  success. 

The  reasons  for  this  will  be  noticed  farther  on  in  this  report,  but  the 
&ctis  here  stated  to  emphasize  the  conclusion  that  the  immense  steel 
Works  of  the  United  States,  from  lack  of  demand  for  this  special  mate- 
nal,  have  not  the  necessary  plant  for  forging,  and  are  in  no  condition  at 
present  to  manufacture  steel  for  cannon  in  such  quantities  and  in  such 
sizes  as  are  essential  for  a  suitable  armament  for  the  country. 

^SENT    CONDITION   OP    THE   ABTILLESY  OP    THE  UNITED  STATES. 

To  recite  under  this  heading  the  present  armament  of  the  country  is 
^necessary.  Before  the  introduction  of  rifled  cannon  and  the  use  of 
^1  as  the  material  for  their  construction,  the  United  States  boasted 
^  her  Dahlgren  and  Bodman  cast-iron  guns,  which  were  the  models 
^or  imitation  and  the  standards  for  comparison  of  all  nations* 

While  the  rest  of  the  world  has  advanced  with  the  progress  of  the 
H^  the  artillery  of  the  United  States  has  made  no  step  forwards.  Its 
Pi^nt  condition  of  inferiority  is  only  the  natural  result  of  such  want 
<>^  action. 
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COST  OF  PLANT  FOR  THE  MANUFACTURE  OF  Q 

From  information  gained  in  its  investigations  and  from  consul 
with  the  managers  of  those  large  establishments  abroad  vhei 
tools  are  made,  the  Board  submits  the  following  estimates. 

As  it  will  recommend  that  ^^  for  the  manufacture  of  heavy  ord 
adapted  to  modern  warfare,"  the  steel  should  be  produced  by  p 
companies  and  the  guns  fabricated  in  Government  shops,  these  estj 
will  be  made  under  three  heads,  viz : 

Machines  and  tools  for  steel  plant. 

Machines  and  tools  for  gun  factory. 

Buildings. 

MACHIJVES  AlVD  TOOLS  FOR  STEEIi  PliAN 

On  the  matter  of  plant  for  casting  and  forging  the  Board  oh 
information  chiefly  from  Sir  Joseph  Whitworth  &  Co.,  of  Maucl 
and  from  Messrs.  Tan  net  t,  Walker  &  Co.,  of  Leeds,  England. 

The  following  is  an  approximate  cost  of  plant  for  casting  and  f< 
ingots  up  to  100  tons,  submitted  by  Tannett,  Walker  &  Co.: 

Sixteen  groups  (4  each)  gas  producers. 

Ten  12-tou  Siemens  furnaces. 

Two  large  reheating  furnaces. 

Five  !s^4-ton  hydraulic  center -casting  cranes. 

Six  5-ton  ingot  cranes. 

Two  170-ton  and  two  30- ton  power  traveling  cranes,  60  feel  span,  with  eogii 

Two  24  feet  by  19  feet  hydraulic  accummulators. 

Two  pairs  pumping  engines;  either  Id  inches  by  24  inches  (single),  or  15  in 

28  inches  by  24  inches  (compound). 
One  overhead  tank. 
Pipes  for  above  hydraulic  cranes. 
One  3,000-ton  hydraulic  press. 
One  pair  pumping  engines  for  working  press. 
Total  cost,  exclusive  of  buildings,  aboat  $300,000. 

This  estimate  does  not  include  tools  for  rough  boring  or  tumii 
appliances  for  tempering. 

The  additional  cost  of  these  tools  and  appliances  should  be  ad< 
forming  part  of  the  expenses  properly  belonging  to  the  foundr 
will  appear  hereafter,  the  cost  of  a  complete  plant  for  rough  borii 
turning,  including  all  guns  up  to  100  tons,  will  be  about  $210,00 
tempering  pit,  furnaces,  &c.,  will  cost  about  $50,000;  which,  ex( 
of  buildings,  would,  upon  the  estimate  of  Tannett,  Walker  &  Co., 
the  total  cost  of  a  plant  capable  of  casting,  forging,  rough  boring, 
turning  and  tempering  the  parts  of  guns  up  to  100  tons,  about  $51 

The  following  is  an  estimate  from  another  source,  for  a  100-too 
steel  plant,  confined  exclusively  to  the  process  of  casting: 

Eight  l.Vton  Siemens  furnaces,  with  platform  and  producers  complete. 

Two  ordinary  travelers  for  ingot-pit. 

Eight  15-ton  ladles. 

Railway  metal  and  laying. 

Hydraulic  cranes. 

Cost,  exclusive  of  buildings,  about  $215,000. 

The  following  is  an  approximate  price  of  a  plant  for  casting  an( 
ing  72-ton  ingots : 

Ten  groups  (4  each)  gas  producers. 

Six  L2-t.on  Siemens  furnaces. 

Two  large  reheating  furnaces. 

Three  24-toa  hydraalio  center-casting  cranes. 
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Pipef  for  hydranlio  cranes. 

Four  5-ton  ingot  cranes. 

Two  100-ton  and  two  ;iO-ton  power  traveling  cranes,  50  feet  span,  with  engines. 

Two  18  ft!et  by  19  feet  hydraulic  accumulators. 

Two  pairs  pumping  engines,  either  18  inches  by  2A  inches  (single),  or  15  inches  by 

28  inches  by  24  inches  (compound). 
One  overhead  tank. 
Ooe  3,000- ton  hydraulic  prem. 
Ooepsir  pumping  engines  for  working  press. 
Cost,  exclusive  of  buildings,  about  $205,(^00. 

The  following  is  an  estimate  sabmitted  by  Sir  Joseph  Whitworth  for 
i  plaut  for  casting  60-ton  ingots : 

Three  20- ton  melting  furnaces,  including  all  steel  and  iron  work,  all  silica  and  lire-* 
kricks,  valves,  levers,  stages,  ladles,  apparatus  for  making  clay  nsed  in  the  moulds 
aod  ladles,  the  iron  work  and  all  ftre-bricks  for  gas  producers,  a  competent  mau  to 
loperinteud  erection,  but  exclusive  of  all  common  bricks,  brick-setting,  excavating, 
Ac,  t70,O0O. 

This  plant,  if  supplied  with  a  sufficient  number  of  re  heating  furnaces 
and  kept  in  full  work,  would  be  capable  of  turning  out  150  to  200  tons 
of  large  gun  material  per  week. 

The  following  are  estimates  submitted  by  Sir  Joseph  Whitworth  for 
forging  presses : 

A  34-inch  hydraulic  forging  press  complete  with  its  engines,  pumps,  boilers,  two 
hjdraalic  traveling  cranes,  two  re-heating  furnaces  with  hydraulic  apparatus  for  rais- 
ing the  doors.  An  assortment  of  steel  chucks,  mandrels,  draw-bars,  porter- bars,  swage 
•od  other  blocks  for  enlarging  and  reducing  hoops,  &.C.,  apparatus  for  withdrawing 
BUDdrols,  &c.,  8*200,000. 

A24-iDch  hydraulic  forging  press,  complete  in  all  details,  as  in  the  case  of  the  large 
•o«  already  cited,  will  cost  about  |140,000. 

The  forging  press,  though  not  a  new  idea,  has  been  but  little  used ; 
in  fact,  to  this  time,  it  has  been  adopted  in  but  one  large  establishment 
in  the  world ;  consequently  its  manufacture  is  costly.  Its  general  adop- 
tion is  now  a  matter  of  certainty,  and  its  cost  will  no  doubt  be  reduced ; 
hence,  it  is  probable  that  a  36-inch  forging  press  with  cranes,  engines, 
pnmps,  accumulators,  &c.,  exclusive  of  buildings,  may  be  obtained  for 
♦150,000. 

If  the  system  of  liquid  compression  should  be  adopted,  the  additional 
cost  of  a  hydraulic  casting  press,  complete,  including  steel  mould  boxes, 
overhead  hydraulic  traveling  cranes  to  lift  100  tons,  including  columns 
*nd  girders,  and  complete  in  every  respect,  except  masonry  and  brick- 
work, would  be  $175,000. 

^be  following  is  an  estimate  of  the  cost  of  tools  for  rough  boring  and 
"^ing  the  parts  of  guns  for  all  calibers  up  to  16  inches: 

^^  rough-turning  lathe  for  tubes  aud  jackets  up  to  12-inch  caliber. 

'iiree  rough-boring  lathes  for  same. 

!j!^^  rongh-tnrning  lathe  for  tubes  and  Jackets  up  to  16-inch  caliber, 
i^o  rongh-boring  lathes  for  same. 
Q^  100-ton  power  traveling  crane. 

'^'^  20-ton  power  traveling  crane. 

Tools  for  the  above,  including: 

v^^^rtod  tools  for  rough-turning  lathes. 

v^^ged  cast-steel  boring  bars  with  head  and  steel  cutters  for  boring  tubes  out  of  th« 

o^^ged  cast-steel  bars  for  boring  jackets. 

ij^^  of  tools  for  each  ot  the  hoop  and  truuniou  lathes,  and    for  the  slotting  ma- 

^^«  total  cost  will  be  about  $210,000. 

**  a  complete  set  of  trepanning  tools  were  to  be  furnished  for  the 
^t^k  of  rongh  boring,  the  additional  cost  will  be  about  $50,000.  The 
'^t  cost  of  these  tools  is  very  great,  as  they  are  made  from  very  larg^ 
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ingots  of  cast  steel,  oil  tempered,  wbicli  have  to  be  bored  an 
almost  entirely  away. 

The  above  estimates  respond  to  the  call  of  the  act  of  Congn 
as  relates  to  cost  of  a  steel  plant  for  the  manufacture  of  the 
guns,  and  will  answer  some  of  the  inquiries  of,  and  serve  as  a  g 
those  of  our  steel  manufacturers  who  shall  undertake  to  su 
Government  with  the  required  material  foy  modem  artillery. 

As  the  greater  includes  the  less,  it  may  be  taken  for  grantee 
plant  for  smaller  work  can  equal  the  above  estimates.  The 
diminution  in  proportion  to  the  weight  of  metal  and  capacity  c 
presses,  &c.,  may  be  approximated,  and  the  following  list  of  y 
forgings  required  for  different  calibers  in  the  English  service  m 
the  calculation : 


ParticularB  of  forginga  for  EnglUh  gun 

tuheg. 

Weight  and  caliber  of  gnu. 

Weight  of  ingot  cast 

Weight  of  forging 
tube. 

110  tons  ...'. 

About  100  tons..... 

70  tons.. -.r.. 

100  tons.  17  inches -. 

(  Breech  part,  27  tons 

I  Mnzxle  part,  15  tons  . . . 
21  ions 

21  tons,  3  cwt 

80  tons.  16  inches 

12  tons.  Hi  cwt... 
17  tons.  7  cwt 

68  tons.  13.6  inches 

35  tons 

27  tons,  17  cwt . . .  • 

43  tons.  12  inches...... 

27  tons..... 

21  tons 

26  tons.  10.2  inches 

14  tons 

11  tons.  10  cwt . . . . 

18  tons.  9.2  inches 

124  tons 

10  tons.  6  owt 

IH  tons.  8  inches 

lOltons 

8  tons 

80  cwt..  6  Inches 

44  tons 

8  tons,  12|ewt.... 
1  ton.  184  owt 

B8  cwt..  60-oonp«iep  -^.-,-,-,.'.--^..,t-, 

24  tons..... 

t2  owt..  4-iK>ander 

If  tons 

lton,2icwt 

The  forging  for  the  100-ton  gun  cited  above  is  that  which 
plied  for  the  Armstrong  gun  furnished  the  Italian  Government, 
for  which  was  made  in  two  parts.  That  for  the  110-ton  gun  i: 
made  for  the  Bnglish  Government  will  be  in  one  forging. 

If  the  cost  per  ton  be  fixed  for  the  smaller  guns,  and  an  ii 
ratio  be  established  per  ton  as  the  caliber  increases,  the  app 
cost  of  the  forgings  for  guns  of  like  pattern  can  be  determined 

From  an  inspection  of  the  table  given  above  it  will  be  seen 
within  the  resources  of  many  of  our  own  steel  works  to  supply 
for  a  large  number  of  the  different  calibers.    Th^se  works, 
are  deficient  in  forging  apparatus. 

In  the  above  estimates  the  cost  of  a  steam  hammer  is  not  giv< 
Board  unanimously  approves  the  adoption  of  the  press ;  but 
pertinent  to  add  that,  in  order  to  produce  a  given  amount  of  i 
hammer  is  the  more  expensive  tool. 

mACHINES  A1«D  TOOIiS  FOR  GUN  FACT< 

On  the  matter  ot  plant  for  gun  factory  the  Board  obtained 
tion  from  the  principal  gun  ketones  of  England,  France,  an 
where  machines  and  tools  are  in  operation,  and  from  the  larg( 
lishments  where  such  tools  are  made,  but  chiefly  from  Messi 
wood  &  Batley,  of  Leeds,  Mr.  Hnlze  &  Co.,  of  Manchester,  aui 
Varrell,  Elwell  &  Middleton,  of  Paris. 

In  considering  this  part  of  the  subject  it  was  decided  that  tl 
three  classes  into  which  guns  could  be  advantageously  divid 
erence  to  tools  suitable  for  their  fabrication,  viz: 

(I.)  Guns  of  6-inch  and  all  below  that  caliber. 

(II.)  Guns  from  6inch  to  12inch  caliber. 

(III.)  Guns  of  caliber  greater  than  12  inches. 
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It  was  necessary  to  adopt  a  tool  as  a  unit  on  which  to  base  the  calca- 
ition  that  shoald  determine  the  nnmber  of  tools  required  under  the 
Jbove  dasses.  The  rifling  machine  was  the  unit  adopted.  The  object 
iras  to  so  proportion  the  numbers  of  each  tool  as  to  keep  the  rifling  ma- 
shine  constantly  employed. 

In  the  solution  of  this  problem  the  Board  has  had  the  advantage  of 
tlie  able  assistance  of  the  Arm  of  Greenwood  &  Bat  ey,  of  Leeds,  Eng- 
land, whose  tools  were  seen  in  all  the  large  gun  factories  visited  in 
Europe.  They  have  spent  much  time  and  incurre«i  much  expense  in  pro- 
viding plans  and  estimates,  and  have  communicated  most  valuable  con- 
fidential information.  The  following  estimates,  stated  in  a  geoeral  way, 
uethe  results,  and  the  Board  is  confident  of  the  essential  accuracy. 

(I.)  Cost  op  Gun  Factory  Plant  up  to  6-inch  Caliber. 

This  plant  does  not  include  rough  boring  and  turning  lathes  for  tubes 
jackets,  and  hoops ;  these  parts  are  supposed  to  be  supplied  ready  for 
finishing.    It  includes: 

Two  finish  torning  lathes. 

Tbree  finish  boriDS  lathes. 

One  lathe  to  chamber,  cat  breech-screws,  A^c. 

One  rifling  machine. 

One  milling  and  drilling  machine. 

One  10-ton  power  trayeling  crane. 

Tools  for  above,  including — 

A  set  of  turning  tools  for  each  finish  taming  lathe. 

One  borioK  bar  with  head  and  cast-stoel  tools  for  boring  lathes. 

One  chambering  bar  with  catting  tools. 

One  steel  bar  and  cutting  tools  for  screw-catting  and  shaping  oat  spaces. 

One  hollow  riding  bar  with  cotter,  adjastmeat,  and  catting  tools. 

HilUog  catters  and  mortise  drills  for  milling  and  driUing  machines. 

The  total  cost  will  be  about  $50,000. 

This  plant  is  capable  of  producing  one  6-inch  gun  per  week,  or  a  pro- 
portionally larger  number  of  smaller  calibers. 

(II.)  Cost  op  Gun  Faotoby  Plant  up  to  12-inoh  Galibbb. 

This  plant  does  not  include  rough  boring  and  turning ;  the  parts  art 
^^Pposed  to  be  supplied  ready  for  finishing.    It  includes: 

Oj>«  finish  taming  lathe. 

Three  finish  boring,  turning,  and  chambering  lathes. 
^0  machine  to  cut  bveech-screw,  dtc. 
^e  rifling  machine. 
One  milliner  and  drilling  machine. 

J^oar  combined  boring  and  turning  face  lathes  for  hoo]>s. 
One  combined  boring  and  turning  face  lathe  for  trunnion  hoops. 
One  combined  boring  and  tumiog  latho  for  trannions. 
One  Blotting  machine  for  trunnion  hoops. 
One  40-ton  power  traveling  crane, 
ioolsforthe  above,  including — 

^ttt-iroD  tubes  with  steel  head  aad  cutter  for  finish  boring  tubes. 
^>8t-iron  tube  with  steel  head  and  cutters  for  finish  boring  Jackets. 
jlP«  chambering  bar. 

' '%  amorted  turning  tools  for  finish  turning  lathes  and  machine  for  catting  breeoh 
www  an([  spaces. 

^.^^iron  nollow  rifling  bar  with  cutter  head,  adjustments,  steel  tube  for  actuating 
^JJ' »nd  catting  tools. 

*^Qr  milling  catters  and  mortise  drills  for  milling  and  drilling  machine. 

^^«  total  cost  will  be  about  $150,000. 

^^^  plant  is  capable  of  producing  one  12-iuch  gun  every  three  weeks* 
^'  ^  proportionally  larger  nnmber  of  smaller  calibers. 
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•  (III.)  Cost  op  Gun  Factory  Plant  up  to  16-inch  Calibi 

This  plant  does  not  include  rongli  boring  and  taming ;  the  par 
•apposed  to  be  sapplied  ready  for  finishing.    It  inclades  : 

Two  finisb  turning  lathes. 

Three  finish  boring,  tnrnii^,  and  chambering  hithes. 

One  machine  to  cut  breech-screw,  &,c. 

One  rifling  machine. 

One  miUiug  and  drilling  machine. 

Four  combined  boring  and  turning  face  lathes  for  hoops. 

Four  combin«Hi  boring  and  turning  face  lathes  for  trunnion  hoops. 

One  combined  boring  and  and  turning  Ii^ihe  for  trunnions. 

One  slotting  machine  for  truuuion  hoops. 

One  100- ton  power  traveling  crane. 

Tools  for  the  above,  including — 

Two  cast-iron  tubes  with  steel  boring  head  and  cutters  for  finish  boring  tub 

One  cast-iron  tube  with  steel  boring  head  and  cutters  for  finish  boring  jack( 

One  steel  chambering  bar. 

Fifty  assorted  turning  tools  for  finish  turning  lathes  and  machine  for  cutting 
screw  and  spaces. 

One  cast-iron  hollow  ntling  bar  with  cutter  head,  adjustments,  steel  tube  fr 
ating  tool,  and  cutting  tools. 

Four  milling  cutters  and  mortise  drills  for  the  milling  and  drilling  machines 

The  total  cost  will  be  about  $350,000. 

This  plant  will  produce  one  16-inch  gun  per  month,  or  a  prop< 
ally  larger  number  of  smaller  calibers.  In  the  room  allotted  to  s 
ing  on  the  jackets  and  hoops  there  will  be  required  an  additional  t 
ing  crane  capable  of  handling  guns  of  the  heavest  weight,  whi( 
cost  about  $17,500. 

From  these  estimates,  the  cost  of  equipping  a  gun  factory  caps 
producing  guns  from  the  lowest  caliber  up  to  16  inches  will  be 
$570,000. 

If  the  tools  mentioned  above  are  to  be  made  in  the  United  ^ 
t»  1  these  estimates  would  have  to  be  largely  increased,  because  the 

been  no  demand  to  especially  direct  the  attention  of  our  manufac 
to  them;  from  this  want  of  experience  great  delay  and  expense 
result  in  the  preparation  of  plans,  specifications,  and  patterns. 

A  wise  policy  would  seem  to  demand  that  the  tools  required 
first  plant  should  be  purchased  from  those  parties  abroad  who  ha 
i    I  the  most  valuable  exi)erience  in  their  manufacture. 

j  Building^fi. — At  most  of  the  establishments  visited  by  the 

:  the  buildiugs  have  been  constructed  successively  to  meet  increasi 

•  mands  for  space ;  add  they  therefore  do  not  exhibit  that  systematic 

which  naturally  would  be  demanded  ip  planning  a  new  gun  fi 
In  such  a  problem  the  first  step  would  be  to  decide  upon  the  tool 
ordered,  and  their  most  convenient  arrangement,  and  then  the  an 
would  be  able  to  design  the  mo.st  suitable  buildings. 

As  the  Board  will  recommend  that  the  manufacture  of  the  met 
the  fabrication  of  the  guns  shall  be  separately  considered,  and  tl 
work  shall  be  done  at  different  localities,  it  has  regarded  the  ]) 
tion  of  detailed  plans  for  the  buildings  as  inexpedient,  not  only  b 
there  would  be  little  probability  of  their  final  adoption,  but  also  b 
the  time  required  for  the  estimates  would  materially  delay  the  c 
tion  of  the  report.  The  subject,  therefore,  will  be  treated  in  a  { 
manner.  The  following  are  the  most  important  points  developed 
perience  in  Europe: 

1st.  Substantial  foundations. 

2d.  Strong  but  economical  superstructures,  secare  against  di 
lion  by  fire. 


Hi 
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3d.  Carefally  considered  lighting  arrangements. 

4th.  Dimensions  suited  to  the  most  convenient  use  of  the  tools,  bat 
rhich  avoid  waste  space  nnder  cover. 

Two  distinct  arrangements  are  in  use  abroad.  In  one,  best  illustrated 
►y  the  new  shops  of  Sir  Joseph  Whitworth,  at  Manchester  (intended  for 
^neral  work),  all  the  operations  are  performed  under  a  single  roof,  a 
>lan  which  has  the  merit  of  bringing  all  the  workmen  under  the  eye  of 
ihe  superintendent.  The  building  has  ten  bays,  each  50  feet  wide,  and 
itpresent  575  feet  long,  but  it  is  proposed  to  extend  this  length  200  feet. 
}ix  bays  are  devoted  to  the  foundry  proper  where  the  steel  is  manufact- 
lied  and  forged,  and  the  remaining  four  to  the  tools  used  in  fabricating 
:he  finished  products.  A  gallery  25  feet  wide  extends  along  one  side 
ji  the  building,  forming  a  second  story,  where  small  tools  are  made. 
Overhead  cranes  are  provided,  where  necessary,  to  run  the  whole  length 
Dfabay,  and  the  larger  machines  are  disposed  longitudinally  under 
them.  The  height  of  the  run-ways  of  these  cranes  is  22^  feet  above  the 
floor.  Each  bay  is  covered  by  a  roof  of  50  feet  span  and  18  feet  rise. 
These  roofs  unite  in  valleys  8|  feet  above  the  run-ways,  to  aflford  room 
for  the  cranes;  and  light  is  supplied  by  continuous  windows,  which  on 
the  south  side  form  the  middle  third,  and  on  the  north  side  the  lower 
two  thirds  of  the  roofs.  The  outer  walls  are  brick.  The  bays  are  sepa- 
rated by  rows  of  cast-iron  columns  capped  with  wrought-iron  trusses,  on 
irhich  rest  the  iron  roofs. 

These  magnificent  shops,  constructed  very  recently,  after  Sir  Joseph's 
long  experience  in  such  work,  cost  per  running  50  feet  of  each  bay: 

Iron  work  of  Bnpports |1, 250 

Boof  plating,  glazing,  gla<»»  lead,  &c 2,000 

Floors,  plates,  &c —     1,190 

Contingencies 560 

Total  per  square  50  feet,  about 5, 000 

fistimated  upon  this  basis,  given  by  one  of  the  engineers,  the  total  cost 
nnst  have  been  at  least  $600,000. 

Id  the  other  general  arrangement  of  shops  which  prevailed  at  most 
of  the  establishments  visited,  different  buildings  are  provided  for  differ* 
outclasses  of  work,  with  ample  space  between  them  for  railway  tracks, 
■torage  of  metal,  &c.  Experience  seems  to  have  suggested  the  impor- 
tance of  the  following  points: 

The  run-ways  of  the  large  cranes  should  be  supported  quite  inde- 
P0Ddentl3^  of  the  buildings.  As  their  spans  vary  from  40  to  64  feet^ 
fcnerally  about  50  feet,  this  is  an  important  matter.  There  is  no  econ- 
^^y  in  constructing  the  walls  to  bear  strains  thrown  upon  them  by 
powerful  machinery.  The  true  function  of  the  building  is  simply  to 
^ver  the  tools  against  the  weather. 

The  problem  of  reducing  the  cost  of  roof  trusses  is  an  important  one. 
^or  smaller  machines,  an  economical  and  convenient  arrangement  was 
^oted  at  the  army  establishment  at  Bourges.  The  building  was  about 
*^  feet  long  and  150  feet  wide.  Advantage  was  taken  of  the  lesser 
^^•Rht  required  for  this  class  of  work  to  dispense  with  roof  trusses  en- 
P^ly.  Cast-iron  columns,  about  17  or  18  feet  apart,  divided  the  whole 
^terior  into  squares  and  furnished  supports  for  the  roof  at  so  many 
points  as  to  effect  this  object.  The  tools  were  disposed  across  the  shop, 
^Qd  hand  cranes  overhead  and  medial  railway  tracks  for  cars  sup- 
pled every  facility  for  convenient  handling.  For  the  larger  tools,  how- 
^^%  the  spans  are  necessarily  so  great  that  it  seems  exiiedient  to  in- 
""^^  their  width  so  as  to  dispose  the  machines  across  the  bays.    This 
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enables  the  arrangement  to  be  very  compact,  and  enoagh  is  saved  in 
length  of  shop  to  compensate  for  wide  trasses.  Thus,  in  the  two  new 
shops  at  Euelle,  which  are  good  models,  the  spans  of  the  principal  roof 
trusses  are  abont  50  feet  and  82  feet  respectively,  the  total  width  of 
the  buildings  being  extended  by  parallel  and  lower  roofs  to  98  feet  and 
130  feet. 

Eoof-lighting  of  gun-shops  is  general  throughout  Europe.  Some- 
times,' as  in  Sir  Joseph  Whitworth's  establishment,  the  ridge-pole  is 
placed  centrally  between  bearings,  and  one- third  of  the  south  and  two- 
thirds  of  the  north  surface  is  glazed.  At  other  places,  as  at  the  shop 
at  Bourges  just  described,  the  ridge-pole  is  nearer  the  north  side^  and 
the  short  and  steep  side  of  the  roof  only  is  glazed.  Another  plan  uthe 
common  device  of  a  ventilator  cap  over  the  ridge-pole,  with  vertical 
Ughting.  As  a  rule  all  available  space  at  the  sides  and  ends  of  the 
buildings  are  given  up  to  windows.  No  gun-shops  of  more  than  one 
story  were  noted. 

The  Board  would  recommend  the  erection  of  fire-proof  structures  of 
a  single  story,  designed  solely  to  cover  and-  protect  the  tools.  Their 
«tyle  of  architecture  should  be  neat,  but  not  extravagant ;  convenience 
of  arrangements  and  facilities  for  lighting  should  receive  careful  stndy. 
It  is  believed  that  the  cost  of  such  buildings  as  are  required  can  be 
«afely  estimated  at  $5,000  per  square  of  50  feet. 


GENERAL    SUMMARY. 

The  foregoing  presents  the  chief  points  of  information  that  have  been 
gained  by  the  investigations  of  the  Board. 

As  examples  of  a  practical  partnership  between  a  Government  and  ft 
private  company  in  working  towards  a  national  object  the  experiences 
in  England  and  in  Eussia  are  very  instructive,  and  warn  against  the 
^option  of  such  a  system.  In  England,  the  Gfovernment,  in  addition 
to  paying,  during  several  years,  very  high  prices  for  articles  delivered, 
was  forced  to  pay  j&05,000  to  close  an  agreement ;  while  the  company» 
besides  the  profits  on  manufacture,  came  into  possession  of  a  complete 
working  plant  at  a  mere  nominal  valuation. 

In  Eussia  the  Government  finds  itself  involved  with  a  stock  com- 
pany, paying  excessive  prices  for  what  it  receives,  and  discovers  no  way 
of  relief  except  by  buying  up  shares  and  operating  the  establishment 
as  a  Government  foundry. 

As  an  example  of  depending  almost  entirely  on  private  works  Ger- 
many is  a  perfect  instance.  The  works  of  Mr.  Krupp  are  practically 
the  sole  source  of  supply  of  the  German  artillery.  In  such  a  case  the 
Government  must  be  the  slave  of  the  corporation,  and  subject  to  ite 
whims,  caprices,  and  conveniences.  It  needs  no  argument  to  show  the 
dependent  condition  of  the  Government  under  such  a  rule ;  it  might 
prove  a  source  of  the  greatest  embarrassment.  The  Board  is  well  in- 
formed that  some  ten  or  eleven  years  ago  the  artillery  officers  were  very 
estive  under  this  load,  and  were  making  strenuous  efforts  to  be  relieved 
fr!>)sQ  it,  but  without  success.  It  is  hardly  to  be  supposed  that  time  htf 
•quietevd  the  feeling  of  dissatisfaction. 

As  an^  example  of  depending  alone  on  Government  works  France  wtf 
a  perfect  i'^nstance before  the  Franco-German  war.  During  the  period  re- 
ferred to  thNfi  Government  foundries  were  the  sole  source  of  supply  of  the 
armamen  t  oiT  the  country ;  the  officers  charged  wi  th  the  work  formed  a  cloee 
•corporation  ;^  their  action  was  never  expos^  to  the  public ;  their  ideas  wer* 


BKPOBT  OF  THE  SECRETABT  OF  THE  NAYT.       299 

rersabjected  to  criticism;  the  ingenaity  and  inventive  talent  of  the 
intry  were  ignored  and  reslBted,  and  no  precaution  was  thought  neo- 
ary  to  provide  a  supply  in  case  of  need  of  re-armament.  The  result 
i^ell  known;  a  great  crisis  came;  the  Gk>vemment  works  were  inad- 
oate  to  meet  the  additional  demands  made  upon  them,  and  the  patri- 
c  effortsof  private  establishments  were  inadequate  to  produce  all  the 
iterial  that  was  needed.  How  entirely  France  has  now  altered  her  sys- 
n  is  shown  in  a  previous  part  of  this  report;  her  present  practice  is 
eoretically  perfect,  and  it  has  proved  to  be  practically  efficient.  Her 
)vemmentestablishmentsarestillretaiDed,butas  gun /ootorte^  simply, 
which  the  parts  are  machined  and  assembled,  but  for  foundry  work 
e  depends  upon  the  private  industries  of  the  country,  and  many  of 
ese  works  have  found  it  to  their  profit  to  establish  gun  factories  which 
pplement  the  Government  factories  to  a  great  extent. 
The  conclusions  of  the  Board  on  this  subject  accord  with  the  plain 
achingB  of  these  historical  instances.  It  accepts  the  system  now  pur- 
ted  in  France  as  the  proper  standard  for  imitation,  and  recommends 
At  in  inaugurating  the  manufacture  of  war  material  in  our  own  conn- 
y  a  conformity  as  close  as  circumstances  wil)  admit  to  the  plans  which 
ave  proved  so  successful  in  France  should  be  observed. 
Having  reached  this  conclusion,  the  Board  is  now  prepared  to  dis- 
086  of  the  propositions  into  which^  as  stated  on  the  seventh  page  of  this 
sport,  the  second  interrogatory  m  the  act  of  Congress  was  divided. 
he  first  proposition  was  thus  presented,  viz: 

That  the  GovemmeDt  shonld  snpplemeDt  the  plants  of  some  of  the  steel  workers  of 
lecoQDtry  with  ^ach  additional  tools  and  implements  as  would  enable  them  to  tarn 
It  finished  steel  cannon. 

The  adoption  of  this  proposition  would  involve  the  Government  in 
embarrassments  which  now  exist  in  Eussia,  and  which  we  have 
een  were  so  costly  to  the  English  Government  in  its  partnership  with 
tie  Elswick  Ordnance  Company. 
The  Board  does  not  approve  of  such  joint  action. 
The  second  proposition  was  thus  presented,  viz : 

That  the  Government  should  give  contracts  of  sufficient  magnitude  to  enahle  the 
:wl  workers  of  the  country  to  supply  the  finished  guns  without  its  direct  aid. 

This  proposition,  if  adopted  without  any  qualification,  would  make 
ke  Qovernment  dependent  entirely  upon  the  private  industries  of  the 
OQotry,  which  might  combine  to  the  detriment  of  the  public  service. 
'^e  Government  would  have  no  guard  against  extortion  and  would  be 
owerless  against  a  combination.  An  actual  instance  of  such  a  combi- 
s^tioQ  is  cited  in  a  previous  portion  of  this  report  as  having  taken  place 
t  France,  but  the  independent  position  of  the  Government  made  the 
ffort  futile. 

The  Board  does  not  approve  of  this  proposition  taken  by  itself. 
The  third  proposition  was  thus  presented,  viz : 

That  the  Government  should  establish  on  its  own  territory  a  plant  for  the  fahrica- 
<>Q  of  cannon,  and  should  contract  with  private  parties  to  such  amounts  as  would 
lAble  them  to  supply  from  the  private  industries  of  the  country  the  for>i^  and  tem- 
tred  material. 

This  proposition  is  approved  by  the  Board  and  is  regarded  as  the  foun- 
^ioQ  upon  which  our  system  of  manufacture  should  be  built  up.  If 
^is  be  done,  and  the  Government  made  secure  by  the  possession  of 
orks  of  its  own,  there  is  every  reason  to  adopt  in  addition  the  idea  em- 
odied  in  the  second  proposition  in  order  to  supplement  the  Government 
^tablishments. 
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A  State,  with  auy  preteusions  to  military  power,  should  provide  itaelf 
with  factory  facilities  on  a  sufficient  scale  to  perform  the  work  of  estab- 
lishing standards,  making  experimental  guns  and  fabricating  cannoD 
on  a  moderate  scale;  bnt  it  is  not  considered  judicious  to  concentrate 
in  the  Government  establishments  all  the  work  of  fabrication  or  to  in- 
clude within  their  operations  the  pre])aration  of  such  material  as  can  be 
provided  by  the  privafo  industries  of  the  country.  In  the  casennder 
consideration  the  purchase  of  the  steel  required  for  cannon  will  stimu- 
late our  own  manufacturers  and  interest  them  in  the  operations  of  the 
Government. 

The  Board  is  thus  led  to  the  conclusion  that  it  is  not  advisable  to 
embark  in  the  establishment  of  a  gun  foundry^  properly  so  called,  bnt 
that  it  is  more  judicious  to  establish  gun  factories^  and  to  purchase  the 
material  from  our  manufacturers. 

At  present  the  steel  manufacturers  of  our  country  are  not  prepared 
to  produce  the  mateiial  required  for  the  larger  ealil)ers,  and  tlie  im- 
portant question  arises,  what  means  shall  be  adopted  to  induce  them 
to  study  the  subject  and  embark  in  the  manufacture  on  a  large  ncale. 
They  cannot  be  expected  to  do  this  at  a  sacrifice  of  their  own  interests. 
This  object  can  only  be  achieved  by  holding  out  a  fair  prospect  of  ulti- 
mate remuneration  for  the  expenditures  necessary  to  undertake  the 
work,  and  this  can  only  be  done  by  the  action  of  Congress. 

If,  then,  Congress,  shall  conclude  to  arm  the  country  it  will  beneces* 
sary  that  a  sum  of  money  shall  be  fixed  as  a  permanent  yearly  appro- 
priation to  be  expended  for  this  purpose,  the  amount  to  be  assigned 
proportionally  between  the  War  and  Navy  Departments.  With  such 
a  guarantee  against  loss  the  Board  is  satistied  that  the  required  ma- 
terial for  cannon  will  be  forthcoming  from  our  own  steel  works. 

It  would  not  be  necessary  for  the  Government  to  be  associated  with 
a  large  number  of  firms  for  the  supply  of  its  material,  for  it  is  probable 
that  the  private  establishments  that  would  take  up  the  subject  wonld 
only  be  those  with  large  available  funds  which  they  would  be  willing 
to  put  into  a  special  plant,  and  for  remuneration  on  which  they  would 
be  willing  to  wait  a  reasonable  time.  The  permanent  appropriation 
would  give  them  surety  of  ultimate  profit,  the  only  condition  bein<(  sac- 
cess  in  providing  the  material  that  would  be  indicated  in  their  contracts. 
From  personal  intercourse  with  some  of  the  leading  manufacturers  the 
Board  is  led  to  believe  that  the  plan  will  have  the  effect  of  guiding  tae 
private  industries  of  the  country  to  the  aid  of  the  Government  in  de- 
veloping this  work  of  national  importance.* 

It  may  be  added  that  although  the  manufacture  of  armor  plates  for 
ships  and  fortifications  was  not  referred  to  this  Board  for  investigation, 
the  erection  of  plant  for  providing  modern  cannon  would  go  far  toward* 
reducing  the  outlay  requisite  to  enable  our  great  steel  manufacturers  to 
meet  another  pressing  want  of  the  Government. 

The  chief  expense  to  be  considered  by  private  parties  is  that  of  the 
forge^  but  by  the  substitution  of  the  hydraulic  press  for  the  hammer 
economy  will  be  consulted  and  better  results  obtained.  The  Board  is 
unanimous  in  a[)proving  the  use  of  the  press  for  all  forging  purposes; 
and  recommends  it  to  all  who  may  embark  in  the  manufacture  of  ff^ 
metal  for  the  Government. 


■ 

*  This  conclaHiou  is  fuUy  snntaiDed  by  letters,  Appendices  H,  J,  and  by  a  eommoDi' 
•ation  received  from  the  Cambria  Iron  Company  on  February  8,  ld84,  afler  ike  oooh 
pUtion  of  this  report.    It  is  marked  Appendix  N. 
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[n  oonclasioD  the  Board  sabmits  its  replies  to  the  three  interrogatories 
Dtaiued  iu  the  act  of  Congress : 

|l.)  Which  of  the  oavy-yardH  or  arsenals  owned  by  the  Government  has  the  best 
»tion,  and  is  best  adapted  for  the  establishment  of  a  Government  foundry  f 

The  Board  does  not  recommend  the  establishment  of  a  Government 
•UDdry,  properly  so  called,  which  shall  provide  for  the  manufactore  ol 
eel  and  the  fabrication  of  cannon.  It  considers  that  every  inducement 
lonld  be  offered  to  attract  the  private  industries  of  the  country  to  the 
id  of  tbe  Government  in  providing  ordnance  for  the  Army  and  Navy, 
Dd  that  the  steel  manufacturers  should  be  called  upon  to  provide  the 
laterial. 

The  Board  recommends  the  establishment  of  two  gun  factories  under 
lie  control  of  the  Government  and  selects  the— 

WaiervHet  Arsenalj  West  Tro|^,  N.  Y.,  as  the  site  for  the  Army^  and  the 

WMhington  navy  yard ^  l>istf^l  of  Columbia j  as  the  site  for  the  Navy. 

The  Board  is  unanimous  in  recommending  that  the  Army  and  the 
^ayy  should  be  provided  with  separate  establishments.  This  has  al- 
rays  been  the  custom  in  France,  producing  good  results ;  the  reverse 
las  been  the  practice  in  England,  producing  bad  results.  Disaatisfac- 
ioD  from  this  cause  has  existed  for  many  years  in  the  English  Navy, 
iod  the  Ad  miralty  has  recently  brought  about  a  revolution  iu  the  system 
10  far  as  the  su])ply  of  gun-carriages  is  concerned,  by  obtaining  from 
Parliament  a  separate  and  distinct  appropriation  with  which  it  is  pro- 
riding  the  English  Navy  with  the  Yavasseur  gun-carriage  in  opposition 
» the  will  of  Woolwich. 

In  the  administration  of  the  War  and  Navy  Departments  of  the  United 
States,  each  service  has  charge  and  direction  of  its  own  distinct  system 
)f  artillery ;  hence  if  but  one  gun  factory  be  provided,  its  control  must 
^  placed  in  the  hands  of  a  mixed  commission.  This  must  lead  to  con- 
lictof  authority  and  to  embarrassments  of  all  kinds,  in  which  the  heads 
)f  Departments  must  necessarily  become  involved.  A  close  scrutiny  of 
lihe  practical  difficulties  that  would  arise  in  conducting  the  affairs  of  a 
pD  factory  in  such  mixed  interests  develops  obstacles  that  would  be 
inBoperable  even  with  the  most  harmonious  intent. 

In  the  selection  of  the  sites  mentioned,  it  is  not  intended  to  convey 
tbe  idea  that  they  are  regarded  as  in  every  way  adapted  for  the  pur- 
pose, bat.  as  the  scope  for  choice  is  limited,  they  are  considered  the  most 
^vantageous.  The  Board  does  not  recommend  the  purchase  of  new 
sites,  as  this  would  open  so  wide  a  field  for  selection  as  to  embarrass  the 
inestioQ  by  arousing  local  interests  throughout  the  country. 

(^)  What  other  method  if  any  (apart  from  the  establishment  of  a  Government 
bnndry),  shonld  be  adopted  for  the  manufacture  of  heavy  ordnance  adapted  to  modem 
'ttfare,  for  the  use  of  the  Army  and  Navy  of  the  United  States  f 

With  Government  qx^t^  factories  established  for  both  the  Army  and  the 
^avy,  there  will  be  still  needed  the  hearty  co-operation  of  the  private 
'^dostries  of  the  country.  This  cannot  be  aroused  unless  there  is  held 
'Qt  to  them  a  fair  prospect  of  remuneration.  The  Board  does  not  ap- 
prove of  a  partnership  in  business  between  the  Government  and  private 
^ni6.  All  history  warns  ogaiTist  such  a  course.  But  it  does  believe  that 
^int,  and  at  the  same  time  independent,  action  between  them  can  be 
'^^de  to  work  harmoniously  towards  the  common  national  purpose.  This 
^0  only  be  done  by  a  permanent  and  liberal  appropriation  by  Congress 
'^  tbe  specific  purpose  of  providing  the  country  with  modern  artillery; 
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which  appropriation  shall  be  a  guarantee  against  loss  to  the  companieA 
who  elect  to  undertake  the  work. 

This  is  entirely  consistent  with  the  action  of  Congress  in  providing 
for  the  supply  of  arms  to  the  militia.  The  act  authorizing  this  practice 
was  passed  in  1808,  and  since  that  time  the  yearly  disbursement  has 
been  made  from  the  Treasury  without  interruption.  A  similar  act  pro- 
viding for  the  supply  of  heavy  ordnance  for  the  regular  services  will  be 
but  a  farther  development  of  the  same  idea. 

(3.)  The  cost  of  all  baildings,  tools,  and  implements,  necessary  to  be  used  in  the 
manafacture  thereof,  including  the  cost  of  a  steam  hammer  or  apparatus  of  sofficicnt 
size  for  the  manufaotare  of  the  heaviest  guns  f 

In  reply  to  this  question  the  Board  presents  an  abstract  of  the  infor- 
mation already  given,  arranged  in  a  convenient  form  for  reference. 

Approximate  cost  of  plant  for  producing  the  tempered  parts  of  guns 
up  to  100  tons,  ready  for  delivery  at  gun  factory: 

Casting |250,000 

Forging  (hydraulic  press) 150,000 

Bough  boring  and  turning 210,000 

Tempering 50,000 

Total 660,000 

Additional  cost  if  liquid  compression  be  adopted 175,000 

Approximate  cost  of  plant  for  gun  factories : 

Guns  up  to  6-inch  caliber 50,000 

Guns  from  6-inch  to  12-inch  caliber 150,000 

Guns  from  12-inch  to  16-inch  caliber 350,000 

Buildings  and  shrinking  pit 350,000 

Total 900,000 

Three  years  will  be  required  to  complete  the  tools,  construct  the  shops 
and  establish  the  plant.  Such  a  factory  will  be  able  to  turn  out  per  year 
fifty  6-inch,  seventeen  12-inch,  and  twelve  16-inch  guns,  or  a  propor- 
tionally larger  number  of  smaller  calibers,  at  a  yearly  expense  of  about 
$2,000,000;  The  figures  cannot  be  pronounced  exact,  but  the  Board  is 
confident  that  they  closely  approximate  accuracy.  The  calculations 
are  based  ux)on  estimates  obtained  abroad,  and  do  not  include  ocean 
freight  and  customs  dues. 

Though  the  act  of  Congress  replied  to  in  the  above  report  is  one  of 
inquiry,  the  Board  desires  to  emphasize  the  necessity  of  a  proper  en- 
couragement to  the  private  steel  manufacturers,  which  shall  insure  the 
supply  of  gun  material  without  loss  to  the  Government  or  private  com- 
panies; and  is  of  opinion  if  Congress  shall  be  pleased  to  appropriate  an 
adequate  sum  for  providing  modern  artillery  for  the  Army  and  Navy, 
to  be  held  in  the  Treasury  to  be  expended  under  the  authority  of  the 
President,  that  (with  such  a  prospect  of  remuneration)  there  are  steel 
manufacturers  in  the  United  States  who  will  undertake  the  production 
of  gun-metal  on  a  large  scale,  on  the  sole  condition  that  their  steel  shall 
meet  the  required  tests.  Unless  such  action  be  taken,  the  Government 
will  be  compelled  to  purchase  its  gun-metal  abroad,  for  it  will  be  un- 
reasonable to  expect  private  parties  to  invest  over  half  a  million  dollars 
in  plant  without  a  definite  prospect  for  its  employment. 

The  facts  that  the  United  States  is  destitute  of  the  means  of  fabri- 
cating the  modern  guns  so  urgently  needed  for  national  defense,  and 
that  at  least  three  years  will  be  required  to  complete  the  tools,  construct 
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shops  aod  establish  the  plant,  would  seem  to  demand  an  immedi- 
appropriation  of  the  amoant  ($1,800,000)  estimated  for  the  estab- 
ment  of  the  proposed  gun  factories. 

B.  SIMPSON, 
Bear-AdmiraL  United  States  Navy^  President  of  the  Board. 

B.  O.  MATTHEWS, 

Captain^  United  States  Navy, 
T.  G.  BAYLOB, 
Colonel  of  Ordnance.  United  States  Army. 
HEKEY  L.  ABBOT, 
Lieutenant-  Colonel  of  Engineers^ 
Brevet  Brigadier- Oeneral^  United  States  Army. 

SAM'L  S.  ELDER, 
Major ^  Second  Artillery^  United  States  Army. 
W.  H.  JAQUES, 
Lieutenant^  United  States  Navyj 

Member  and  Secretary  of  the  Board. 
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APPENDIX    A. 

[Cop7  of  drcuUur  letter  to  steel  manufaotaren.] 

Commandant's  Office,  Navy-Yabd,  League  Island, 

Fhiladelpkia,  May  1,  1883. 

(KHTLKMEN:  I  forward  herewith  a  copy  of  a  precept  issued  by  the  President  of  the 
Lted  States,  imder  the  provisions  of  an  act  of  Congress,  appointing  a  Board  charged 
ii  the  daties  mentioned  in  the  order.  Besides  the  consideration  of  the  establishment 
i  Government  foundry  pure  and  simple,  and  the  determination  of  the  suitability  (or 
I  parpoee  of  any  site  now  the  property  of  the  Government,  the  Board  desires  to  be  in- 
ned  as  to  the  disposition  of  the  steel  manufacturers  in  the  country  to  assist  the  object 
>e  obtained,  namely,  to  enable  the  Government  to  produce  at  home  from  its  own  ma- 
al  and  manufacture  the  heaviest  ordnance  required  for  modem  war&re. 
"he  Board  is  informed  of  the  propositions  made  to  the  steel  manufacturers  by  the  Chiefii 
>Tdnance  under  dates  of  February  and  April,  1883,  in  which  certain  requirements  are 
tented,  but  in  the  calls  thus  made  the  size  of  the  castings  does  not  exceed  what  would 
mitable  for  the  tubes  of  8-inch  guns. 

n  considering  the  subject  as  now  presented  by  the  Board  your  attention  is  asked  to  the 
r  tbat  its  interrogatories  are  intended  to  include  the  manufacture  of  steel  guns  up  to 
tons'  weight.  It  is  further  desired  that  you  will  carefully  consider  the  methods  of 
anfiftctnring  gun  steel  now  employed  in  England,  France,  (xermany,  and  Russia,  wiUi 
lew  to  the  selection  of  any  of  the  methods  for  its  manufacture. 
"he  Board  requests  that  you  will  consider  the  following  problem,  namely:  Given  your 
sent  plant,  what  aid  would  you  require  from  the  Government  in  order  so  to  enlarge 
B  to  be  able  to  manufacture  the  heaviest  ordnance,  the  work  to  include  the  entire 
oesB  of  manufoctnre  from  the  casting  of  the  ingots  to  the  finishing  of  the  gun.  The 
ud  -would  require  an  itemized  statement  of  buildings,  tools,  hammers,  or  apparatus^  . 
h  estimates  of  eoet. 

Vbether  yon  conclude  to  consider  this  proposition  or  not,  the  Board  requests  a  reply 
ts  communication,  and  will  be  glad  to  answer  any  question  you  may  be  pleased  to 


Respectfully, 


E.  SIMPSON, 
Commodore^  United  States  Navy,  President  of  the  Board, 
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[Cirottlar  letter  to  South  Boeton  Iron  Ck>inpan7  and  to  Paulding,  Kemble  A  Ck>.] 

Commandant's  Office,  Navy-Yabd,  League  Island, 

Philadelphia,  May  1,  1883. 
CrKNTLBMiSN:  Referring  to  your  communications  of  December  15, 1882,  and  January, 
^  to  the  honorable  the  Secretary  of  the  Navy,  and  the  Chief  of  Ordnance,  War  De- 
tttment,  in  relation  to  the  establishment  of  a  plant  capable  of  manufacturing  the  heav- 
!8i  ordnance  required  for  modern  warfare,  the  Board  asks  your  attention  to  the  indoeed 
opy  of  a  precept  issued  by  the  President  of  the  United  States  in  accordance  with  an  act 
>f  Congress. 

Toor  consideration  is  also  requested  of  the  inclosed  copy  of  a  communication  addressed 
f  the  Board,  constituted  by  the  above-mentioned  act,  to  the  steel  manufiustnrers  of  the 
Suited  States. 

3(n 
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The  act  of  Congress  nnder  which  the  present  Board  is  organized  is  in  the  diiectioD 
pointed  out  hy  your  commnnications  above  referred  to,  and  the  Board  will  be  glad  if  yoa 
will  revise  your  proposition  and  so  modify  it  as  to  reply  to  the  interrogatoiv  sabmitted 
as  a  problem  in  the  inclosed  letter  to  the  steel  manofactnrerSp  as  follows:  ^^Given  yoor 
present  plant,  what  aid  would  yon  require  from  the  Gk>vemment  in  order  so  to  eiSai^ 
It  as  to  be  able  to  mannfactare  the  heaviest  ordnance,  the  work  to  include  the  entiR 
process  of  manufacture  from  the  casting  of  the  ingots  to  the  finishing  of  the  gun." 
Respectfully, 

E.  SIMPSON, 
OomvMdore,  United  States  Navy,  President  of  the  Boari. 


APPENDIX    C. 

6  Oliyeb  Stbegt, 
Boston,  May  8, 1683. 

SiB:  We  have  the  honor  to  acknowledge  the  receipt  of  your  circular  letter  dated  the 
1st  instant,  addressed  to  us,  and  also  one  of  similu*  tenor  addressed  to  the  Norway  Ino 
Works.  • 

In  reply  to  the  same  we  regret  to  be  obliged  to  say  that,  owing  to  contemplated  changflB 
at  our  works,  we  cannot  at  present  hold  out  any  prospect  of  being  able  to  Auniah  the 
Government  with  steel  guns  such  as  are  mentioned  in  your  letter.  Should  we  at  a  later 
date  be  in  a  position  to  supply  them,  we  shall  then  be  happy  to  take  up  the  matter  vA 
furnish  the  board  withestimates. 

We  are,  sir,  very  respectfully  yours, 

NAYLOR  A  CO. 

Commodore  E.  Simpson,  U.  S.  N., 

President  of  the  Foundry  Board,  Navy-Yard,  League  Island,  Philadelphia,  Fa, 
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West  Point  Foundby, 
Cold  Spnng,  May  10, 1683. 

Sib:  We  beg  leave  to  acknowledge  the  receipt  of  your  communication  of  May  1.  1^ 
problem  proposed  to  us  is  a  difficult  one,  and  we  would  inquire  how  much  time  yonctD 
allow  us  to  look  into  the  matter. 

We  would  also  ask  you  if  you  are  correct  in  assuming  that  guns  will  be  required  fron^ 
6-inch  to  about  16-indi  caliber,  and  if  you  can  give  some  idea  of  the  number  of  eieb 
kind  which  such  an  ordnance  establishment  should  produce  in  the  course  of  a  year  to 
meet  the  wants  of  the  Government. 

Very  respectfully,  your  obedient  servants, 

PAULDING,  KEMBLE  &  00. 

Commodore  E.  Simpson,  U.  S.  N., 

President  of  Board,  Navy- Yard,  League  Island, 
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Pabk,  Bbotheb  &  Co., 

PiiUiburgh,  Pa,  May  10. 1883. 

Deab  Sib:  We  are  in  receipt  of  your  esteemed  favor  of  1st  instant,  and  carefully  Doi^ 
contents.    We  will  take  the  matter  into  consideration,  and  write  you  further  on  tbe8Q>^ 
ject  in  a  few  days. 
Yours,  truly, 

PARK,  BROTHER  &  00. 

E.  Simpson,  Esq., 

Commodore,  United  Stales  Navy,  President  of  Foundry  Board,  Washington,  D.  C. 
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APPENDIX   F. 

Office  of  the  South  Boston  Iron  Works, 

70  Water  Street^  Bo9Um,  May  12,  1883. 

BlE:  I  have  the  honor  to  acknowledge  receipt  of  yoar  commnnication  of  let  instant 
ith  incloeures  named.  I  have  given  much  consideration  to  the  subject  concerning 
hich  yon  make  inquiry,  and  realize  its  great  importance.  I  propose  to  thoronghly 
»dy  the  question  and  obtain  expert  assistance  in  making  such  investigation,  and  in 
reparing  such  estimates  and  plaius  in  detail  as  will  enable  me  to  present  to  your  Board 
be  design  of  a  practical  plant  for  the  manufacture  of  heavy  ordnance  adapted  to  modem* 
nr&re,  including  a  steam  hammer  or  apparatus  of  sufficient  size  for  the  manufacture 
f  the  heaviest  guns. 

It  will  be  three  or  four  months  before  I  shall  have  completed  this  work,  as  I  contem- 
tlateavisit  to  the  important  establishments  in  Europe  for  consultation  and  observation. 
Meanwhile,  remain  very  respectfully,  your  obedient  servant, 

WM.  P.  HUNT, 
President  South  Boston  Iron  Works 
Commodore  E.  Simpson,  IT.  S.  N., 

President,  &e.y  Commanding  League  Island  Navy-Yard,  Philadelphia, 
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Pittsburgh,  Pa.,  Jfay  22,  1883. 

Dear  Sir:  Your  favor  under  date  of  May  1  is  at  hand.  Replying  thereto  we  beg  to 
ay  that  we  fear  the  expense  of  altering  and  adding  large  additional  machineiy  to  our 
veseDt  plant,  which  is  new  and  improved,  would  be  more  than  the  Board  would  enter- 
un.  Oar  location  in  this  market  we  claim  is  as  good,  if  not  better,  than  that  of  others 
or  the  shipping  and  hauling  of  heavy  shapes,  either  by  the  Ohio  River  or  by  rail,  and 
fthe  extra  machinery  was  added  to  our  plant,  the  ordnance  required  could  be  produced 
B  cheaply  and  as  effectively  as  at  any  other  point  in  the  country, 
^e  would  not  entertain  a  proposition  that  would  leave  us  high  and  dry  when  the 
>nttnt  honorable  commission  retired,  but  must  be  guaranteed  or  subsidized  for  at  least 
n  or  fifteen  years.  This  would  insure  safety  to  ourselves  for  changing,  or  allowing  to 
« changed,  our  present  plant,  which  is  already  adapted  to  turning  out  in  the  neighbor- 
MKxl  of  12,000  tons  of  steel  per  annum,  and  would,  we  feel,  be  more  satisfactory  to  the 
lovemment. 

If  the  honorable  Board  would  outline  for  us  the  size  of  plant  governed  by  the  number 
fgUDs,  tonnage,  &c.,  required,  and  about  the  sum  the  Government  would  limit  itself 
i>  invest,  we  could  more  accurately  inform  ourselves  what  would  be  necessary. 
We  are;  sir,  yours  respectfully, 

Pittsburgh  Steel  Works, 
ANDERSON,  DU  PUY  &  CO. 
Hon.  E.  Simpson,  Esq., 

Commodore,  United  States  Navy, 

President  Board  of  Ordnance,  Philadelphia,  Pa, 


APPENDIX   H. 

The  Mid  vale  Steel  Company, 

Nicetown,  Philadelphia,  May  26,  1883. 

Pkab  Sir:'  Your  circular  letter  of  May  1,  calling  the  attention  of  this  company  to  the 
^istence  of  the  Board  of  which  you  are  president,  and  to  the  object  for  which  it  has 
^D  created,  came  duly  to  hand  and  would  have  received  a  more  prompt  acknowledg- 
^t  had  we  not  been  prevented  from  presenting  the  matter  to  the  attention  of  our  pres- 
ent, Mr.  Wm.  Sellers. 

This  company  has  given  the  subject  of  the  manufacture  of  steel  for  ordnance  consider- 
le  attention,  and  has  had  some  success  in  the  production  of  pieces  of  a  moderate  size — 
cb,  for  instance,  as  are  required  for  6-inch  breech-loading  guns. 
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Out  capacities  are  at  present  very  limited  for  this  sort  of  work,  heavier  than  the  abofe 
mentioned;  bat,  from  onr  past  experience,  we  leel  Confiden£that  in  case  we  ooald  be 
insured  a  sufficient  amount  of  work  to  make  the  undertaking  remunerative,  we  ooold, 
with  proper  appliances,  produce  successfully  large  masses  of  steel  for  ordnance  puipoBo. 
In  considering  the  matter  with  a  view  of  answering  the  Board's  inquiiy  as  to  what 
additions  would  have  to  be  made  to  our  present  plant  in  order  to  enable  us  to  prodooe 
the  parts  of  a  lOO-ton  steel  gun,  we  would  now  ask  the  Board  to  kindly  famish  to  ds 
the  approximate  dimensions  of  the  largest  masses  of  steel  required  in  the  constraetion 
of  a  gun  of  this  weight    We  could  then  consider  more  intelligently  the  problem  in 
question. 
Awaiting  the  Board's  reply,  we  remain, 
Yours,  respectfully, 

R.  W.  DAVENPORT, 

SujierintaideaL 
Commodore  E.  Simpson,  U.  S.  N., 

President  Foundry  Board,  Navy-Yard^  Philadelphui, 


APPENDIX  I. 

PiTTSBUBGH,  Pa.,  May  24, 1883L 

Deab  Snt:  Referring  again  to  your  esteemed  favor  of  1st  instant,  would  saj  onr  Mr. 
William  G.  Park  will  probably  be  in  Philadelphia  within  a  week  and  will  then  seeyoo 
and  discuss  the  subject  thoroughly. 
Yours,  truly, 

PARK,  BROTHER  &  CO. 

K  Simpson,  Esq., 

Commodore^  United  Slates  Navy, 

President  of  Foundry  Board,  League  Island,  Philadelphia,  Pa. 


APPENDIX  J. 

Spbingfield,  III.,  Jaiii«2, 1883. 

Deab  Sib:  Your  letter  of  May  1,  in  regard  to  the  establishment  of  works  for  tb* 
manufacture  of  heavy  steel  guns,  was  duly  received  and  has  been  considered.  In  repljT* 
I  have  to  say  that  this  company  has  a  plant  consisting  of  three  *'  Pemof  open-beartJ* 
steel  furnaces,  so  arranged  that  we  can  readily  cast  ingots  weighing  say  40  gross  ^^^^^ 
We  could  also  easily  arrange  to  increase  the  weight  to  50  tons,  and  by  the  addition  o»^ 
one  or  two  furnaces  to  75  or  even  as  high  as  90  tons.  I  am  not  very  familiar  with  tk^ 
nature  of  the  tools  and  other  appliances  which  would  be  necessary  to  finish  the  diffeiei^* 
parts  of  the  gun  from  the  ingot;  but  suppose  we  have  but  little,  if  anything,  in  oo^ 
plant  that  would  apply.  For  this  same  reason  I  am  not  prepared  to  furnish  an  estimate 
of  the  amount  of  aid  which  we  would  require  to  enable  us  to  prepare  ourselves  for  tii0 
undertaking  which  you  have  in  view.  I  can  say,  however,  that  we  would  be  glad  to  co^ 
operate  with  the  Government  in  establishing  a  plant  of  the  kind  wanted,  and  that«0 
would  fit  up  our  works  with  everything  necessary  upon  being  satisfied  that  it  would  r^ 
ceive  a  fairly  remunerative  business  by  so  doing.  Or  we  will,  if  it  is  preferred,  an* 
time  can  be  given,  procure  estimates  of  the  cost  of  whatever  may  be  needed,  and  allp^ 
the  Government  to  furnish  the  same  on  any  fair  understanding  as  to  what  compeiuatioD 
we  shall  receive  for  the  use  of  what  we  now  have.  In  this  latter  case  we  would  reqn«^ 
that  you  furnish  the  specification  for  an  outfit  of  such  a  kind  as  you  think  will  be  besi 
adapted  to  the  purpose  in  view. 

We  think  that  this  place  affords  some  advantages  for  the  business  in  contemplation. 
It  is  far  enough  inland  to  be  at  all  times  safe  from  interference  from  a  foreign  foe.  Onr 
transportation  facilities  are  ample.  We  have  an  abundance  of  exceedingly  cheap  foc^ 
and  easy  access  to  the  best  raw  materials  to  be  had  in  Missouri  or  on  Lake  Superior. 

This  company  has  been  operating  an  iron-rail  mill  and  bar  mill  very  successtully  lof 
about  twelve  years,  and  is  just  completing  a  lai^e  mill  for  rolling  steel  plates  of  a&7 
thickness,  and  up  to  110  inches  wide.     It  is  expected  that  this  mill  will  be  fully  equal 
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» anything  of  the  kind  m  the  conntiy.  It  is  possible  that  it  may  he  to  the  advantage 
r  the  GoTemment  to  take  some  ship  plates  from  this  mill  at  some  fature  time  for  use 
b  some  of  the  various  navy-yards  or  on  the  western  interior  waters.  It  is  also  possible 
tiat  onr  bar  mill  may  be  of  use  in  famishing  some  of  the  lighter  parts  to  be  used  in  the 
lannfactnre  of  steel  guns  of  moderate  weight. 
Asking  the  &vor  of  a  reply,  I  am,  yours,  respectfully, 

C.  RIDQELY, 

PrettdenL 
Oommodore  E.  Simpson,  U.  S.  N., 

PrendetU  Foundry  Board,  League  Islandj  Philadelphia, 


APPENDIX     K. 

South  Boston  Ibon  Wobks, 

Boston^  January  16,  1684. 

8iB:  Referring  to  your  communication  of  May  1,  1883,  inviting  me  to  revise  my 
piopoBition  of  January,  1882;  referred  to,  and  so  modiiy  it  as  to  state  what  aid  I  should 
leqniie  of  the  Government  to  enable  me  to  so  enlarge  our  present  plant  as  to  be  suitable 
ibr  the  manufacture  of  the  heaviest  ordnance  required  for  modem  warfare  from  the 
€nde  material,  I  now  beg  to  say  I  have  considered  the  problem  carefully,  and  conclude 
that  the  subject  is  so  important  and  comprehensive — so  much  depending  upon  informa- 
tioQ  obtainable  only  in  Europe,  and  of  which  I  have  obtained  very  little,  compared  with 
that  io  possession  of  your  Board — I  had  better  confine  my  estimates  in  reply  to  that  por- 
tion of  the  proposed  plant  of  which  I  have  some  practical  knowledge,  and  so  have  con- 
Bdered  the  cost  of  such  additional  machinery  and  tools  as  would,  with  our  present  plani, 
c&able  us  to  machine-finish,  from  the  steel-forgings  or  compressed  ingots,  modem  steel 
putt  at  rates  as  follows: 

Six  gans  of  16-inch  caliber  per  year. 

Twenty  guns  of  12-inch  CEdiber  per  year. 

Twenty  guns  of  10-inch  caliber  per  year. 

Thirty  guns  of  8-inch  caliber  per  year. 

Forty  gons  of  6-inch  caliber  per  year. 

I  estimate  the  amount  required  to  bring  our  plant  up  to  this  capacity  would  be 
1800,000,  and  require  two  years'  time. 

We  desire  to  make  this  enlargement  as  soon  as  practicable,  and  ask  the  Government 
to  advance  the  necessary  money,  under  proper  guards  and  restrictions,  to  be  reimbursed 
to  the  Treasury  when  a  reserve  of  5  per  cent,  of  all  the  income  from  said  machinery  and 
tools  shall  amount  to  a  sum  sufficient.  With  a  reasonable  volume  of  business  the  Ch)v- 
onment  would  be  repaid  in  full  within  ten  years. 

^honld  your  Board  recommend  this  method  to  be  adopted  for  the  manufacture  of 
^vy  ordnance,  but  wish  to  provide  for  a  complete  establishment  capable  of  producing 
^  steel  from  the  casting  of  the  ingots,  as  well  as  the  machine  finishing  of  guns,  I  beg 
to  lefer  you  to  my  letter  of  January,  1882,  referred  to,  and  say  I  am  ready  to  undertake 
the  oonatruction  of  the  complete  establishment  upon  the  same  terms  as  proposed  for  the 
'Jl^^e  department.  In  that  event,  I  should  expect  to  unite  our  works  with  that  of 
^  West  Point  Foundry  Association,  and  move  to  such  locality  as  would  be  approved  by 
*he  Govemment  authorities. 

Very  respectfully,  your  obedient  servants. 

South  Boston  Trout  Wobks, 
ByWM.  P.  HUNT  iVc8Wen<. 

Commodore  £.  Simpson,  U.  S.  N., 

JPrendeni  Gun  Foundry  Board^  Philadelphia, 
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APPENDIX  L. 

West  Point  Foundby, 

Cold  Spring f  January  18, 1884. 

Sib:  Eeferriog  to  your  commnnications  of  May  1,  1883,  respectiDg  a  plant  to  mann- 
£EU^nre  ordDance,  we  beg  leave  to  make  the  following  reply,  which,  in  consequence  of 
the  questions  asked  us  not  being  sufficiently  definite,  is  necessarily  approximate  in  its 
character. 

Our  establishment  in  its  present  state  is  capable  of  finishing  a  limited  nnmber  of 
steel  breech-loading  guns,  but  is  inadequate  to  the  wants  of  the  Government.  We 
would  leave  it  as  it  is,  using  it  to  the  extent  of  its  capacity  for  ordnance,  and  making 
projectiles,  gun  carriages,  &c.  (for  which  it  is  well  adapted),  if  required.  We  would 
then  propose  to  build  an  entirely  new  plant,  independent  of  the  old  one  on  omr  prop- 
erty, capable  of  turning  out  about  120  guns  per  year,  ranging  from  100  tons  to  6-iDch 
caliber  or  less,  the  necessary  steel  forgings  to  be  furnished  to  us.  We  estimate  the  cost 
of  such  a  plant,  including  buildings,  engine  and  boilers,  lathes,  cranes,  and  other  ma- 
chineiy,  about  $800,000. 

As  it  would  be  impossible  for  us  to  procure  the  means  to  put  up  such  a  plant,  the 
only  plan  which  seems  feasible  to  us  is  for  the  Government  to  advance  the  necessai^ 
amount  under  such  conditions  as  may  be  deemed  proper,  and  with  a  proviso  for  its 
ultimate  repayment  when  5  per  cent,  of  the  amount  of  ordnance  business  done  on  said 
plant  shall  be  equal  to  the  sum  advanced,  the  United  States  to  remain  proprietors  of 
the  plant  until  it  is  paid  for  as  proposed. 

With  regard  to  the  making  of  steel  forgings,  we  understand  that  your  Board  has  ob- 
tained in  Europe  the  necessary  information,  and  have  more  knowledge  of  the  subject 
than  we  have  h^en  able  to  procure.  We  have^  therefore,  only  to  say  that  we  should  be 
willing  to  get  up  a  plant  on  the  terms  proposed  for  the  construction  plant  shonld  it  be 
considered  advisable  by  the  United  States  to  locate  it  on  our  property  or  to  combine  it 
in  the  same  establishment  as  that  in  which  the  ordnance  is  finished. 

We  estimate  that  it  would  require  about  two  years  to  create  the  construction  plant, 
but  we  are  not  prepared  to  state  how  long  it  would  take  to  put  up  the  plant  for  making 
the  steel  forgings. 

Very  respectfully,  your  obedient  servants, 

West  Point  Foundby  AasocuTioN, 
G.  PAULDING,  Prcsideni. 

Commodore  E.  Simpson,  U.  S.  N., 

Chairman  of  Gun  Foundry  Boards  Philadelphia. 


APPENDIX  M. 

Office  of  Cambria  Ibon  Compaky, 
Philadelphia^  January  31, 1884. 
Deab  Sib:  Will  you  kindly  advise  us  when  it  would  be  convenient  for  a  representa- 
tive of  our  company  to  appear  before  your  Board  in  regard  to  securing  such  information 
as  you  can  furnish  us  and  making  answer  to  your  circular  letter  of  May  1,  1883. 
Awaiting  your  reply,  we  are  yours,  trulv, 

POWELL  STACKHOUSE, 

Vice-Prcsidenf' 

Commodore  Edwabd  Simpson, 

President  Foundry  Board ,  1727  Pine  (ftrect,  Philadelphia y  Pa. 
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APPENDIX    N. 

Office  of  Cambbia  Ibon  Company, 

Philadelphia^  February  7,  1884. 

3ib:  Having  received  the  impression  that  the  Gnn  Foundry  Board  wonld,  after 
igation  in  Europe,  be  prepared  to  give  us  some  information  that  would  assist 
r  to  its  circular  letter  of  May  1,  1883,  we  have  delayed  submitting  any  propo- 
it  would  indicate  our  *' disposition  to  assist  the  object  to  be  obtained/'  or  an 
of  the  manner  and  amount  of  ^*  aid  "  required  **  from  the  Government.'' 
)  now  informed  by  the  Board  that  such  information  cannot,  without  injustice  to 
ivate  interests,  be  given  before  the  publication  of  its  report.  We,  therefore, 
honor  to  submit  the  following,  suggested  by  our  long  and  valuable  experience 
inufacture  of  steel,  and  our  investigations  upon  the  subject-matter  of  the  Gun 
Board's  letter  of  May  1,  1883. 

nested  in  that  letter,  we  have  (as  far  as  time  would  permit,  and  as  carefully  as 

without  making  a  special  visit  to  Europe)  considered  'Hhe  methods  of  manu- 

gun  steel  now  emplo3'ed  in  England,  France,  Germany,  and  Russia,  with  a 

he  selection  of  any  of  these  meth^s  for  its  manufacture."    This  careful  con- 

I  indorses  the  statement  we  have  already  made  in  person  to  your  Board,  that 
le  by  the  open-hearth  process  is  the  most  uniform ;  and  that  we  believe  we  have 
Bt  casting  plant  on  this  system  in  the  United  States,  conducted  by  men  of  great 
."e.  We  further  are  of  the  opinion  that  our  casting  plant  will  meet  the  present 
ents  of  the  Government  for  gun  metal,  and  if  a  sufficiently  large  contract  or 
irantee  against  loss  were  given,  we  could  rapidly  develop  it  to  meet  increasing 

II  other  steel  manufactories  in  the  United  States,  we  have  no  apparatus  capable 
g  the  large  ingots  reqdired  for  modern  guns.  Before  embarking  in  a  forging 
it  must  require  an  expenditure  of  from  a  quarter  to  a  half  million  of  dollars, 
i  await  the  opinion  of  the  Board  or  the  action  of  the  Government  in  regard  to 
lion  of  a  hammer  or  a  hydraulic  press.  We  have  been  led  to  this  conclusion  by 
attention  which  is  now  given  this  question  in  England  and  the  use  of  a  hy- 

listing  press  in  Russia;  also,  by  the  fact  that  a  large  number  of  shafts  for  Eng- 
1  ships  and  a  large  quantity  of  steel  furnished  the  Royal  Arsenal  and  the  works 
:roDg,  Mitchell  &  Co.  have  been  manufactured  by  Sir  Joseph  Whitworth,  who 

forges  the  steel  for  these  purposes  by  haudraulic  presses. 

foi^ng  press  is  said  to  be  cheaper  and  its  effect  equal  to  or  better  than  the 
we  would  naturally  adopt  that  method  of  forging,  unless  the  Government  in  its 
I  should  require  the  metal  forged  with  the  hammer. 

mpany  has  received  invitations  from  the  Ordnance  Departments  of  both  Army 
f  to  furnish  gun  material,  the  castings  for  which  are  well  within  our  capacity 

but  wanting  a  suitable  apparatus  to  properly  forge  such  castings,  and  in  the 
»f  a  sufficiently  large  contract  to  pay  even  the  cost  of  small  apparatus,  and  the 
sndant  upon  the  development  of  a  new  branch  of  our  industry,  we  did  not  deem 
)  undertake  a  small  contract. 

ird  to  the  problem  you  submitted,  '*  Given  your  present  plant,  what  aid  would 
ire  from  the  Government  in  order  so  to  enlarge  it  as  to  be  able  to  manu&cture 
iest  ordnance,  the  work  to  include  the  entire  process  of  manufacture  from  the 
f  the  ingots  to  the  finishing  of  the  gun,"  we  have  to  state  we  have  learned  that 
and  France,  two  of  the  countries  mentioned  in  your  letter,  separate  the  mann- 
f  the  steel  from  the  construction  of  the  guns.  As  they  have  had  long  and  val- 
perience  upon  this  subject  it  would  seem  that  they  have  adopted  this  plan  be- 
jras  the  best. 

nr  of  this  fact  we  submit  an  approximate  estimate  of  the  amount  to  be  expended 
ir  plant  in  a  condition  to  supply  the  required  steel  for  gun  construction. 
i  sum  of  $695,000  we  could  add  to  our  present  plant  forging  apparatus,  tools  to 
re  and  turn,  and  appliances  for  tempering  the  material  of  such  weight  and  sizes 
ppose  the  Government  will  demand.  Of  the  above-named  sum,  $143,000  we 
as  duty  at  45  per  cent,  ad  valorem  on  tools  it  will  be  necessary  to  import  from 
lakers  experienced  in  their  construction. 

(ire  to  call  the  attention  of  the  Board  to  the  following  statement  of  business  facts 
derations,  that  it  may  judge  of  the  capacity,  both  financially  and  technically, 
mhria  Iron  Company  to  undertake  the  work  required  of  a  national  foundry. 
»rks  of  the  company  are  located  at  a  sufficient  distance  from  the  seaboard  to 
lem  absolutely  secure  from  attack  by  a  foreign  enemy,  while  at  the  same 
Y  do  not  occupy  an  isolated  position  so  that  communication  between  them  and 


314       REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 

the  exposed  portions  of  the  country  woald  be  either  impossible  or  difficult  for  our  owi 
people.  The  works  are  situated  directly  on  the  main  line  of  the  Pennsylvania  Railroad 
which  affords  quick  and  safe  communication  between  the  East  and  the  West,  and  abt 
brings  them  within  80  miles  of  steamboat  communication  on  the  Ohio  River  at  Pitti 
burgh.  In  addition  to  these  transportation  facilities,  the  works  are  also  in  direct  m 
communication  with  the  Southern  seaboard  and  the  South  itself  by  way  of  the  Somersel 
and  Johnstown  Kailroad,  which  is  a  thoroughly-built  and  well-equipped  branch  of  tlu 
Baltimore  and  Ohio  Railroad,  which  has  eastern  termini  at  Baltimore  and  Washingtoi 
and  Southern  connections  at  these  and  other  points;  also  a  third  trunk  line  between  tlH 
seaboard  and  West,  now  under  construction,  passing  a  few  miles  south  of  Johnstown, 
and  with  which  there  will  be  direct  connection.  It  may  also  be  added  that  by  ws) 
of  the  Pennsylvania  Railroad  and  its  connections  at  Harrisburg  with  the  Northern  Cat 
tral  Railway  the  works  have  an  additional  outlet  to  Baltimore,  Washington,  and  the 
South. 

The  situation  of  the  works  of  the  Cambria  Iron  Company  at  Johnstown  is  one  of  gnit 
healthfulness,  and  it  is  comparatively  sheltered  from  the  extremes  of  both  heat  and  cold, 
and  is  wholly  free  from  all  malarious  influences,  so  that  workmen  can  prosecute  their 
various  employments  in  all  seasons  without  danger  of  interruption  from  intense  heat  or 
cold,  or  from  the  prevalence  of  epidemics.  The  healthfulness  of  the  situation  of  the 
works,  the  constant  employment  which  has  been  given  to  its  workmen  for  twenty-nine 
years,  the  cheapness  of  the  necessaries  of  life,  and  the  facilities  which  have  been  afforded 
by  the  company  for  the  acquisition  of  homes  by  heads  of  families,  have  greatly  con- 
tnbuted  to  the  building  up  at  Johnstown  and  in  its  immediate  and  dependent  suborbi 
of  a  steady,  sober,  intelligent,  and  moral  class  of  skilled  mechanics — a  fact  upon  which  we 
desire  to  place  great  stress,  as  an  industrial  community  that  is  fixed  and  permanentand 
attached  by  home  ties  and  associations  to  its  place  of  employment  is  far  less  likely  t» 
engage  in  contentions  and  strikes  at  critical  periods  than  one  that  is  composed  of  float- 
ing and  uncertain  elements. 

The  works  have  been  in  existence  and  in  operation  for  more  than  thirty  years,  and 
in  this  time  an  army  of  skilled  workmen  has  been  gathered  together  that  for  efficiency, 
fidelity,  and  variety  of  scientific  and  mechanical  attainments  is  believed  to  be  unsor- 
passed,  if  equaled,  in  our  whole  country. 

The  works  of  the  Cambria  Iron  Company  are  not  merely  of  a  reproductive  or  finishing 
character,  but  they  embrace  every  branch  of  a  complete  establishment  devoted  to  the 
manufacture  of  iron  and  steel.  The  company  owns  its  own  coal  mines,  indadlng  ex- 
tensive mines  in  the  Connellsville  coke<region  and  other  mines  adjacent  to  the  worteal 
Johnstown;  it  owns  its  own  iron-ore  mines,  some  of  which  are  adjacent  to  the  works, 
while  others  are  situated  in  the  Lake  Superior  region  and  elsewhere;  it  produces  its  owe 
pig-iron  in  furnaces  that  possess  all  the  modem  improvements;  it  has  a  laige  Bessmes 
steel  plant,  a  large  open-hearth  steel  plant,  iron  and  steel  rail  and  other  roUing-millAi 
puddling  and  heating  furnaces,  wire  mills,  and  facilities  for  the  production  of  miscell^ 
neous  steel  products. 

The  works  have  a  capacity  for  the  production  of  300,000  tons  of  pig-iron  andovd 
200,000  tons  of  steel  per  annum. 

The  company  employs  at  the  present  time  9,000  workmen.  It  has  its  own  mining  sd^ 
mechanical  engineers,  its  own  draughtsmen,  and  its  own  chemists. 

These  details  are  mentioned  to  show  the  varied  experiences  of  the  employes  and  of& 
cers  of  the  company;  its  perfect  control  over  the  raw  materials  it  uses,  and  consequentlj 
over  the  character  of  its  products,  and  the  facilities  generally  for  the  prompt  addition t* 
its  works  for  the  contemplated  national  foundry,  and  the  equally  prompt  and  faithfii> 
execution  of  such  orders  as  would  be  required  of  it. 

It  only  requires  to  be  added  that  the  financial  ability  of  the  Cambria  Iron  Coropanj 
to  comply  with  all  its  engagements  cannot  be  questioned.  *  *  *  It  owns  abeolntelj 
all  of  its  property,  without  intervening  creditors,  as  it  has  no  bonded  nor  fioating  debt 
all  its  employ^  are  regularly  paid  every  month;  it  can  always  manufacture  all  thearti 
cles  it  now  produces  as  cheaply  as  any  of  its  competitors,  and  hence  is  in  no  dADger(^ 
ever  abandoning  business  as  a  manufacturer  of  iron  and  steel.  If  financial  ability  t4 
execute  a  contract  is  desirable,  then  the  Cambria  Iron  Company  may  truthfully  be  sai^ 
to  possess  that  requirement  in  an  eminent  degree;  and  if  a  reputation  for  energy,  enter 
prise,  conscientiousness,  and  complete  success  in  the  production  of  iron  and  steel  of  th< 
best  quality  counts  for  anything,  the  Cambria  Iron  Company,  it  may  also  be  tmthfnll^ 
said,  possesses  this  reputation  and  has  possessed  it  for  many  years. 

In  conclusion,  we  desire  to  inform  the  Gun  Foundry  Board  that  the  Cambria  Iron  Com- 
pany may  be  induced  to  undertake  at  once  the  development  of  its  steel  plant  to  meet  the 
requirements  for  gun  material  if  the  United  States  Government  will  make  a  sufficiently 
large  contract  or  give  other  positive  guarantees  which  shall  insure  the  Cambria  CompaQy 
adequate  employment  or  sufiicient  profit  to  reimburse  this  large  expenditure,  the  com* 
pany  on  its  part  undertaking  to  meet  the  required  tests. 
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the  GoTernment  demies  to  enter  into  any  joint  action  by  ibmishing  the  means  for 
development  of  a  plant,  with  a  reserve  for  reimbarsement,  the  foregoing  statements 
cate  oar  ability  to  undertake  ^uch  action  under  the  most  favorable  conditions  for  the 
iful  execution  of  the  work. 
11  of  which  is  respectfully  submitted. 

Cambbia  Iron  Company, 
By  E.  Y.  TOWNSEND,  President, 
ommodore  E.  Simpson,  U.  S.  N., 

President  of  Foundry  Board, 


APPENDIX    O. 

Bbown's  Hotel,  Dovsb  Street, 

London,  England,  July  30,  1883. 

)iB:  I  am  requested  by  the  Board  appointed  by  the  President,  under  the  late  act  of 
)  United  States  Congress,  to  examine  and  report  on  matters  relating  to  the  manu&Mst- 
B  of  cannon,  to  address  you  on  the  subject  of  a  visit  which  we  desire  to  make  to  the 
trksof  Mr.  Fried.  Krupp,  at  Essen. 

From  our  preliminary  conversation  of  this  morning  I  understand  your  position  to  be 
the  outset  as  follows:  That  if  the  examination  of  the  Board  be  confined  to  a  study 
the  works  for  the  purpose  of  gaining  information  for  our  Grovemment,  without  holding 
[t  any  prospect  of  ultimate  advantage  to  the  factory  through  purchase  of  material,  the 
quest  for  admission  will  not  be  granted. 

In  reply  to  this  I  desire  to  state  that  though  this  Board  is  not  authorized  in  any  way 
eommit  the  United  States  Government  to  any  course  of  action,  yet  the  recommenda- 
DDS  that  it  may  make  are  entirely  at  its  own  discretion. 

The  members  of  the  Board  are  well  aware  of  the  great  expense  necessary  before  a  gun- 
nndry  establishment  can  be  brought  to  a  state  of  practical  usefulness;  they  are  also 
vare  of  the  length  of  time  that  must  elapse  before  a  plant  can  be  established  or  satis- 
ctory  work  produced,  and  if  it  should  he  concluded  by  the  United  States  Congress  to 
ipplement  the  present  inquiry  by  directing  that  armaments  shall  be  provided  at  once, 
is  very  probable  that  the  recommendations  of  this  Board  would  be  to  purchase  abroad. 
In  snch  a  case,  the  information  that  we  jnight'gain  by  a  close  examination  of  the  man- 
bctnre  of  steel  and  the  fabrication  of  guns  and  ammunition  at  the  works  of  Mr.  Krupp 
light  greatly  influence  the  direction  of  our  recoroniendations. 

If  this  view  of  the  case  will  satisfy  the  implied  condition  of  ultimate  profit  to  the 
(tablishment,  I  will  be  glad  to  hear  from  you  to  that  effect,  and  I  request  that  thia 
^mnnication  may  be  received  as  an  official  application  for  permission  to  visit  the 
orka. 

Very  respectfully, 

E.  SIMPSON. 
Commodore,  United  States  Navy,  President  of  the  Board,  , 

(OareofB.  F.  Stevens,  United  States  Dispatch  Agent,  4  Trafalgar  Square,  Charing 
w«,  London.) 

^PBBD  LONGSDON,  Esq. 


APPE  N  DIX    P. 

[Pried.  Krupp's  OaAtrSteel  Works,  Easen,  Rhenish  Prussia.] 

9  New  Bboad  Stbkbt, 

London,  July  21,  1883. 

SiB:  I  am  duly  in  receipt  of  your  esteemed  favor  of  the  30th  instant,  which  accurately 
^^pitnlates  the  substance  of  our  conversation  yesterday.  I  have  now  fully  laid  the 
^tter  before  my  Essen  firm,  and  trust  in  a  few  days  to  write  you  fully  thereon,  and 
Qstthat  a  satisfactory  solution  of  the  question  may  be  found;  and  in  mean  time,  be- 
^▼e  me,  sir. 

Yours,  faithfully, 

iV.  Pro,  FRIED.  KRUPP, 

ALFRED  LONGSDON. 
Bbown'9  Hotel,  Dover  Street  W, 
Commodore  E.  Simpson,  U.  S.  N., 

President  of  the  Oun  Foundry  Board, 
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APPENDIX   Q.  . 

[Fried.  Krupp's  Cast-Steel  Works,  Essen,  Rhenish  Prussia.] 

9  New  Bboad  Street, 
LondoUj  August  13,  1! 

Sir:  I  am  now  enabled  to  reply  to  your  valued  favor  of  30th  July,  which  has  hi 
consideration  of  my  Essen  firm,  and  I  beg  to  submit  to  you  the  following: 

As  it  is  presumed  that  your  Commission  has  for  its  chief  purpose  the  examioal 
the  ordnance  question  in  its  characteristic  of  artillery  efficiency,  more  than  as  a  8 
of  manufacture,  which  must  be  secondary,  there  does  not  appear  to  be  so  much  nee 
to  see  the  works  at  Essen,  where  no  data  could  be  taken  as  to  the  value  of  the  1 
system  as  pieces  of  artillery.  It  would  be  of  much  higher  consequence  to  you  to  ex 
the  question  of  efficiency  by  a  course  of  practice  at  the  artillery  practice-groimd  ai 
pen,  where  guns  of  difTereut  calibers  could  be  fired  for  all  the  essential  ballistic  pro] 
attaching  to  them: 

It  is  therefore  proposed  to  place  at  your  disposal  the  practice-ground  at  Meppei 
to  fire  there  the  different  guns  on  the  ground  for  range,  accuracy,  and  general  effic 
and  I  shall  be  very  glad  if  this  meets  with  your  acceptance.  It  is,  however,  of 
quence  that  this  should  be  decided  without  loss  of  time,  because  we  are  not  allo^ 
fire  af^er  September  1  till  October  15,  on  account  of  the  harvest  in  the  neighborhoo 
will,  therefore,  be  essential  that  the  trials  take  place  this  months  and  if  yon  will  1 
give  me  your  decision  a  programme  shall  be  drawn  up  for,  say,  the  last  days  i 
month.  You  may  be  sure  that  everything  shall  be  done  at  Meppen  to  give  you 
information  upon  the  superiority  of  our  system  of  artillery.  I  shall  be  glad  to  1 
telegram  from  yon  as  early  as  possible,  stating  your  decision,  as  I  am  leaving  for 
on  Thursday  morning. 

The  works  at  Essen  cannot  be  seen,  as  these  are  closed  to  all  but  those  who  haves 
business  of  inspection  of  war  material  on  order. 
I  am,  sir,  yours,  obediently, 

Pr.  Pro.  FRIED.  KRUPP, 

ALFRED  IX)NGSD( 

Commodore  Edward  Simpson, 

PreMdent  of  the  American  Artillery  Commission. 


APPENDIX   R. 

[Telegram.] 

Nkwcastle-on-Tyne,  England, 

August  14, 1^ 

Alfred  Longs  don, 

9  New  Broad  Street^  London,  E.  C.  : 

The  Board  regrets  that  it  will  be  unable  to  accept  the  offer  contained  in  yours  oi 
instant.     Letter  by  mail. 

Commodore  E.  SIMPSON, 

CourUsf  Hotel  J  Netocastie^n-Ti 


APPENDIX    S. 

The  County  Hotel, 
Newcastle-on-Tyne,  England,  August  15,  li 

Sir:  On  the  part  of  the  United  States  Gun  Foundry  Board,  I  have  the  honor 
knowledge  the  receipt  of  your  favor  of  the  13th  instant,  in  which  I  am  informe 
''the  works  at  Essen  cannot  be  seen,  as  these  are  closed  to  all  but  those  who  haves 
business  of  inspection  of  war  material  on  order.'' 

As  the  application  of  the  Board  was  for  permission  to  visit  the  works  at  Essen 
reply  is  therefore  a  notification  that  the  request  is  refused. 

The  members  of  the  Board  appreciate  your  courtesy  in  placing  at  their  dispoe 
practice-ground  at  Meppen,  and  your  offer  to  exhibit  the  firing  of  guns  for  mnj 
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rtcji  and  general  efficiency;  but  notwithstanding  the  great  interest  that  would  be 
iai  in  sach  experiments  by  the  members  of  the  Board,  it  is  considered  that  the  ob- 
it of  their  mission  would  not  be  furthered  thereby.  With  many  thanks,  therefore, 
'  jour  considerate  offer  to  view  the  efficiency  of  the  Krupp  manufacture  by  means  of 
nurse  of  practice,  we  regret  our  inability  to  accept  it. 

Ton  will  allow  me  to  demur  to  your  conclusion  that  *'your  Commission  has  for  its 
ief  puipose  the  examination  of  the  ordnance  question  in  its  chiuncteristios  of  artillery 
idency.''    On  the  contrary,  it  has  for  its  object  more  the  **  system  of  manufacture,  *  * 
d  I  refer  you  to  my  letter  of  July  30,  in  which  this  view  is  presented. 
Very  respectfully, 

E.  SIMPSON, 
Commodore,  Untied  States  Navy,  President  of  the  Board. 

Frisd.  Erupp's  Cast-Steel  Wobks,  Essen,  Rhenish  Pbussia, 

9  New  Broad  Street,  London,  E,  C. 


APPENDIX    T. 

[Fried.  Krupp*8  CMt-Steel  Works.  Eseen,  Bhenish  PruMU.] 

9  New  Bboad  Stbeet, 
London,  Augwt  16, 1883. 

8iB:  I  beg  to  acknowledge  your  esteemed  &Yor  of  yesterday,  which  has  been  for- 
nrded  to  Mr.  Longsdon,  who  has  gone  to  Easen. 

1  have  the  honor  to  be,  sir,  your  obedient  servant, 

For  FRIED.  KRUPP, 
WALTER  COWAN. 
Commodore  E.  Simpson,  U.  S.  N., 
President  of  the  Chin  Foundry  Board, 

The  County  Hotel,  NewcasUe-on-Tyne, 


APPENDIX    U. 

Essen,  Rhenish  Pbussia, 

September  1,  1883. 

SiA:  Your  favor  of  15th  ultimo  has  been  forwarded  to  me  here,  and  I  very  much 
^^  that  you  have  not  accepted  my  desire  to  be  of  such  service  to  you  as  I  could,  il 
ot  in  all  the  objects  of  your  mission  to  Europe,  still  to  make  yourself  acquainted  by  per- 
i*^  observation  of  the  efficiency  and  general  diaracteristics  of  my  artillery,  for  I  had 
ODoeiYed  that  at  least  this  would  have  formed  the  first  necessity,  and  that  the  process 
f  the  mannfactnie  of  a  gun  would  have  been  second  to  the  conviction  as  to  which  is 
^7  the  most  efficient  system  of  artillery. 

!<  yoa  recollect  during  our  conversation  in  London  I  endeavored  to  clearly  point  out 
>  yon  that  it  was  hardly  to  be  expected  that  the  process  of  manu&ctnring  artillery  upon 
|y  system  could  be  shown  to  you,  a  process  only  arrived  at  by  an  immense  expenditure 
^  time  and  money,  while  on  your  side  no  compensation  would  be  guaranteed,  and  that 
^e  should  thus  be  upon  unequal  terms;  and  from  your  favor  of  15th  ultimo  I  can  now 
Kther  that  a  simple  walk  through  the  Essen  shops  would  even  not  be  all  that  you  would 
I^TUie,  but  that  the  system  of  construction  should  be  made  dear  to  you — an  amount 
^  uifonnation  scarcely  to  be  expected. 

1  Was  sincerely  desirous  of  giving  you  every  means  of  examining  my  gun  as  a  piece  of 
i^ve  ordnance,  and  I  inclose  you  a  programme  I  had  proposed  to  myself  should  be 
*^owed,  and  I  think  you  will  be  assur^  t^t  I  had  every  desire  of  being  thus  far  of 
'^oe  to  you.  The  outlay  for  such  a  programme  would  be  £500  at  least,  so  that  I  was 
%  prepared  to  sacrifice  this  in  your  interest,  and  if  you  can  visit  the  practice-ground 
'  Meppen  after  15th  October,  X  will  do  my  utmost  still  to  show  you  all  the  courtesy 
^^ftttention  I  can  in  this  direction. 

%oald  you  desire  to  have  a  series  of  reports  of  trials  with  my  guns  of  various  cali- 
^  showing  their  capabilities,  I  shall  be  happy  to  have  a  collection  of  them  made  for 
^  disposal. 

I  am,  sir,  yours,  very  truly, 

Pr,  Pro.  FRIED.  KRUPP, 

ALFRED  LONGSDON. 
Oommodore  Edwabd  Simpson, 

U,  S.  N.y  President  of  the  Gun  Foundry  Board,  London. 
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Draft  of  programme  for  United  Slates  Commission. 


Oallber. 


40«entimetre  gnn » 

9ft«entimetre  gun 

ISHsentimetre  gun 

15Ksentimetre  mo^r 

8.7-oentimetre  gun 

Light  7.5-oentimetre  gun 

7.&oent1metre  mountain  g^un... 

15.5Ksentimetre  shield  gun 

15-oentinietre  pivot  gun 


Numhera  aqd  kind  of  pro- 
jectiles. 


2  common  shells... 


5  armor-plerdng  shells 
5  common  shells 


6  common  shells.. 


6  common  shells... 
5  shrapnels 


5  shells,  6  shrapnels. 
5  shellK,  5  shrapnels. 
5  shellSf  5  shrapnels. 

10  shells 

5  shells 


Pauses  for — 


SpaeeoC 
time. 


Change  of  position  of  frames., 


Change  of  position  of  frames., 
Advance .~. 


Rest,  including  advance  ... 


IS 


U 
80 
U 
16 

S 

1» 

« 

» 

» 


flO 


flO  mlnutes3B7  hours  60  minutes. 


APPENDIX  V. 


Pabis,  Feance.  September  17,  1883. 

8iB:  On  my  return  from  an  extended  tonr  in  France,  I  find  your  fayor  of  the  lal 
instant,  which  I  have  laid  before  the  Commission,  and  to  which  I  hasten  to  reply. 

The  '* draft)  of  a  programme  for  the  United  States  Commission,"  inclosed  in  your 
letter,  is  of  a  most  elaborate  character,  and  very  strongly  confirms  the  statement  therein 
that  yon  were  desirons  of  giving  the  Commission  **  every  jneans  of  examining  my  [yonr] 
gnn  as  a  piece  of  effective  ordnance,''  and  it  is  hardly  necessary  for  me  to  repeat  thai 
such  an  exhibition  would  be  of  the  greatest  interest  personally  to  the  members  of  the 
Commission.  The  estimated  outlay  for  such  a  programme  (£500)  impresses  us  with  the 
extent  of  the  sacrifice  you  were  prepared  to  make  in  this  regard  in  the  interest  of  the 
Commission. 

The  question  of  the  effectiveness  of  the  Empp  gun  as  apiece  of  ordnance,  however,  is 
not  one  which  at  this  day  can  be  disputed.  The  battle  fought  at  Meppen  in  1879, 
though  bloodless,  and  without  an  enemy  in  the  field,  settled  this  question  most  decid- 
edly, and  you  cannot  suppose  that  the  members  of  this  Commission  are  ignorant  of  the 
results  that  have  ensued.  It  is  to  be  regretted  that  no  representatives  from  the  United 
States  assisted  at  those  experiments;  but  the  results  are  known  throughout  the  world. 
To  witness  a  partial  repetition  of  them  would  be  excessively  interesting,  but  it  would 
impart  no  new  information. 

Yon  will  thus  see  that  a  '*  personal  observation  of  the  efficiency  and  general  chanMV 
teristics  of  my  [your]  artillexy'*  was  not  necessary  in  order  to  satisfy  ns  of  its  power; 
and  as  the  time  at  our  disposal  was  limited  and  our  course  of  investigation  indicated, 
we  were  forced  to  suppress  personal  inclination,  and  to  conclude  that  time  spent  as  yoa 
proposed  would  not  be  justified  by  the  especial  object  of  our  mission.  The  coartesy  of 
your  proposition  was  thoroughly  recognized,  and  I  trust  that  our  reasons  for  declining 
yonr  modification  of  our  request  are  accepted  as  a  necessity  arising  out  of  the  circum- 
stances in  which  we  are  placed. 

After  being  notified  by  you  that  the  **  works  at  Essen  cannot  be  seen,  as  these  are 
closed  to  all  but  those  who  have  special  business  of  inspection  of  war  material  on  order," 
the  Commission  established  for  itself  a  programme,  including  a  visit  to  the  Abonkhoff 
Works  at  Alexandrovsky,  which  will  prevent  it  from  entertaining  the  idea  of  visiting 
the  practice-ground  at  Meppen  after  the  15th  of  October,  as  suggested  in  your  favor  of 
the  1st  instant,  to  which  this  note  is  a  reply. 

In  conclusion,  I  desire  to  say  tliat  this  Commission,  though  organized  by  act  of  Con- 
gress,  and  with  its  members  appointed  by  the  President  of  the  United  States  himaell^ 
does  not  presume  to  question  the  perfect  right  of  the  authorities  of  any  establishment 
to  exclude  it  from  its  premises.    Such  rights  are  exercised  by  governments,  and  sach 
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;liim  18  wiUiin  the  rights  of  any  private  corporation,  and  I  deprecate  the  impresBion 
at  may  be  conveyed  that  the  non-attendance  of  the  Ck>mmia8ion  at  Meppen  is  the  xe- 
Jt  of  its  exclusion  from  Essen. 

The  Commission  is  organized  as  a  Gnn  Foundry  Board;  its  essential  work  concerns  i^ 
If  with  the  arrangement  of  shops,  the  selection  and  position  of  tools,  machines,  Ac. — 
a  word,  with  ' '  installation.  * '  Matters  of  manufacture  of  metal,  construction  of  guns, 
L,  come  in  as  incidental,  and  hear  much  on  the  special  object  of  its  mission;  but  ffw^ 
Ktice  is  a  luxury  which  can  only  be  indulged  in  when  the  more  essential  features  of 
work  do  not  engage  the  attention  of  the  Commission. 

Very  respectfiSly, 

R  SIMPSON, 
Omnmodore,  UnUed  SUttes  Navy,  President  of  the  Board. 
^EiXD.  Kbupp,  Esq., 

Per  Alfred  Longsdon,  Esq., 
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RECORD 

OF  THE 

m   SESSIONS  AND  PEOOEEDINGS  OF  THE  GUN 

FOUNDEY  BOARD, 

April  10,  1883,  to  Febnxazy  8,  1884. 


Gun  Foundry  Boabd, 
Commandant's  Office,  Navy-Yabd,  League  Island, 

Philadelphia,  Pa.,  Apnl  10,  1883. 

met  at  10.45 1^.  m.,  in  aooordanoe  with  the  precept  iasaed  by  the  President 

States  (File  Book,  p.  2),  instructions  received  from  the  honorable  Secretary 

File  Book,  p.  1},  and  order  of  Commodore  Edward  Simpson,  U.  S.  N.,  senior 

/er-Press  Bm>k,  p.  3),  and  organized  as  follows: 

)  Edward  Simpson,  United  States  Navy,  member,  president  of  the  Board. 

and  O.  Matthews,  United  States  Navy,  member. 

16  G.  Baylor,  Ordnance  Department,  United  States  Army,  member. 

Henry  L.  Abbot,  Engineer  Corps,  United  States  Army,  member. 

3l  S.  Elder,  Second  Artillery,  United  States  Army,  member. 

iam  H.  Jaques,  United  States  Navy,  member,  secretary  of  the  Board. 

rs  present. 

t  and  instructions  were  read  by  the  president. 

»ion,  the  following  were  accepted  as  the  principal  requisites  of  location  and 

>f  site: 

:y. 

of  expansion. 

e  of  proving  and  testing. 

of  iron. 

of  coal. 

of  skilled  labor. 

of  water  communication. 

if  foundation. 

f  climate. 

decided  to  prepare  letters  to  the  Secretaries  of  War  and  the  Navy  asking 

nation  in  their  possession  relating  to  the  description,  capacity,  and  cost  of 

t  of  European  arsenals  and  foundries  capable  of  casting  and  manufacturing 

ms.     Also,  for  plans  of  the  various  navy-yards  and  arsenals,  said  plans  to 

spted  requisites  of  location  and  adaptability. 

her  decided  to  prepare  a  circular  letter  to  the  steel  manufacturers  and  gun 

;  what  Government  assistance  would  be  necessary  to  enable  them  to  un- 

casting  and  manufacture  of  the  largest  gnns,  inclosing  copies  of  Army 

cular  Letter  and  Army  General  Order  No.  20.    To  be  included  in  this  is 

>f  a  steam  hammer  for  or  other  means  of  the  manufacture  of  80  and  100 

er  discussion  of  plan  of  action,  the  Board,  at  2  p.  m.,  acyoumed  subject  to 
snt. 


Gun  Foundby  Boabd, 
Commandant's  Office,  Nayy-Tabd,  League  Island, 

Philadelphia,  Pa.,  May  18,  1883. 

at  10.45  a.  m.,  in  pursuance  of  the  order  of  its  president  of  May  9,  1883. 

present. 

of  the  last  meeting  was  read  and  approved. 

then  proceeded  to  read  and  file  communications.     (File  Book  A,  Nos.  12^ 

,  19,  20,  27,  28,  30,  31,  36,  37,  38.) 
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Va. ;  Portsmouth  navy-yard,  N.  H.;  Washington  navy -yard,  D.  C. ;  Allegheny- 
Pittsbaigh,  Pa.;  Frankfort  Arsenal,  Philadelphia,  Pa.;  Springfield  Armoiy, 
fiock  Island  Arsenal,  111. ;  Watertown  Arsenal,  Mass. ;  and  Watervliet  Arseni 
Troy,  N.  Y. 

On  motion,  it  was  voted  that  the  president  of  the  Board  be  requested  to  oomna 
with  the  Secretaries  of  War  and  the  Navy  upon  the  subject  of  the  advisability 
ing  gun  foundries  in  Europe,  which,  in  its  opinion,  is  necessary  to  gain  the  d« 
^1  formation. 

After  discussion  of  the  course  to  be  pursued  in  making  the  designated  vis 

)  Board  inspected  the  navy-yard,  League  Island,  Philadelphia,  and  acUoumed  at 

m.  to  meet  in  Norfolk,  Va.,  on  Tue^ay,  the  29th  instant,  to  examine  the  Norfol 

^  yard. 

\ 

Gun  Foundry  Board, 
Norfolk,  Va.,  May  29, 

^  Board  met  at  10.30  a.  m.,  pursuant  to  acyournment.     All  members  present. 

Visited  and  examined  the  Norfolk  navy-yard  for  the  purpose  of  determining 
vantages  of  this  location  for  a  Government  foundry.     After  discussion  and  dae 
^       \  eration  of  the  requirements  indicated  by  the  Board  as  a  standard  of  reference,  th 

^        ■'.  reserved  its  decision  in  the  case  of  this  yard  until  further  informed  of  the  characl 

^  of  other  points  to  be  visited  in  accordance  with  the  President's  order. 

*"         I  Read  and  filed  communications,  Pennsylvania  Railroad  (File  Book  40),  Andei 

^         j  Puy  &  Co.  (File  Book  39),  Park,  Bro.  &  Co.  (File  Book  42). 

^       !  At  2  p.  m.  acyoumed  to  meet  in  Washington,  D.  C,  Wednesday,  the  30th  inst 

\^ 

Gun  FouNt)RY  Board 
Washington,  D.  C,  JfoySOt 

Board  met  at  10  a.  m. ,  pursuant  to  at^oumment     All  members  present 
Visited  and  examined  the  Washington  navy-yard  for  the  purjKMe  of  determin 
advantages  of  this  location  for  a  Government  foundry. 

After  discussion  and  due  consideration  of  the  requirements  indicated  by  the  B 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  yard  ai 
ther  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance  n 
President's  order.  The  Board  also  inspected  the  ordnance  work  in  progress 
yard. 
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lie  Bofird  also  visited  the  Black  Diamond  Steel  Works  of  Messrs.  Park  Brothers, 
I  examined  the  operation  of  the  seventeen-ton  hammer,  one  of  the  largest  in  the 
ited  States.  An  investigation  of  the  manufacture  of  steel  at  this  establishment 
iwed  the  metal  was  entirely  produced  by  the  Siemens  process,  applied  not  only  to 
I  open-hearth  method,  but  also  to  the  furnaces  in  which  the  crucible  steel  is  made. 
it  5  p.  m.  acyoumed  to  meet  in  Johnstown,  Pa.,  Friday,  June  1,  at  11  a.  m. 


Gun  Foundby  Boabd, 

JohwUmonf  Pa.,  June  1, 1683. 

Board  met  at  11  a.  m.,  pursuant  to  acyoumment.     All  members  present. 

Visited  the  Cambria  Iron  Works,  and  witnessed  the  operation  of  the  production  of 

Ml  by  the  Siemens  open-hearth  rotary  ftimace,  of  which  there  were  two  in  operation, 

d soother  in  process  of  oonstructioon,  of  a  capacity  of  about  20  tons  each.    The  Board 

» inspected  the  blast  furnaces,  steel-rail  mills,  and  other  works  of  this  large  establish- 

ent 

At  5.50  p.  m.  adjourned  to  meet  subject  to  call  of  the  president. 


Gun  Foundby  Boabd, 
Cold  Spring,  N.  F.,  June  14,  1883. 

Board  met  at  1  p.  m.,  pursuant  to  acyoumment.     All  members  present. 

Visited  the  Ck>ld  Spring  Foundry  and  Gun  Factory  of  Messrs.  Paulding,  Kemble  & 

1,  and  examined  its  site  and  the  capacity  and  condition  of  its  plant.     The  Board  tbea. 

raoeeded  to  le^d  and  file  communications.     (File  Book  49,  61,  62.) 

At  4  p.  m.  acyoumed  to  meet  in  West  Troy,  N.  Y.,  Friday,  June  15,  at  9  a.  m. 


West  Tboy,  N.  Y.,  June  16,  1883. 

Board  met  at  9  a.  m.,  pursuant  to  adyoumment.    AU  members  present. 

Visited  and  examined  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  for  the  purpose  of 

stennming  the  advantages  of  this  location  for  a  Government  foundiy. 

^rdlBcnasion  anddue  consideration  of  the  requirements  indicated  by  the  Board 

a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  arsenal  oniil 

^er  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance  with 

*  President's  order. 

^t  1  p.  m.  adljoomed  to  meet  in  Springfield,  Mass.,  Saturday,  June  16,  at  10  a.  m. 


Gun  Foundby  Boabd, 
Springfldd,  Mass,,  June  16,  1889^ 

Boud  met  at  10  a.  m.,  pursuant  to  adjournment. 

Visited  and  examined  the  National  Armory,  Springfield,  Mass.,  for  the  purpose  of 

^ennining  the  advantages  of  this  location  for  a  Government  foundry. 

^iter  discussion  and  due  consideration  of  the  requirements  indicated  by  the  Board 

•  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  armory 

til  ftirther  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance 

th  the  Pcesident's  order. 

Sxamined  also  the  steam  hammer,  fhmaoe,  and  hydraulic  anvil  erected  in  the  works 

the  mannfactore  of  the  Hitchcock  gun. 

U 1  p.  m.  a^oumed  to  meet  in  B<wton,  Monday,  June  18,  at  8.30  a.  m. 


Gun  Foundby  Boabd, 

Boston,  Maes,,  June  18,  1883. 

terd  met  pursuant  to  acyoumment.     All  members  present. 

'iscnssed  the  suggested  necessity  of  the  employment  of  a  mechanical  expert  and  a 

irder  to  accompany  the  Board  during  its  European  inspection,  and  concluded  the 

doyment  of  the  latter  was  not  necessary  at  the  present  time,  and  postponed  action 

^gard  to  the  former  until  the  necessity  of  his  services  might  be  proved. 

he  Board  then  proceeded  to  Union  Market,  Mass.,  and  examined  the  Watertowa 
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AxMnal,  for  the  purpose  of  determining  the  advantages  of  this  location  for  a  GoTcm- 
ment  foundry. 

After  discussion  and  due  consideration  of  the  requirements  indicated  by  the  Botrdai 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  arsenal  until 
ftirther  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance  with  the 
President's  order. 

Examined  aiiao  the  Emoiy  testing  machine  erected  in  these  works  and  said  to  be  the 
most  excellent,  delicate,  and  powerful  testing  machine  in  the  world. 

The  Board  then  proceeded  to  Charlestown,  Mass.,  and  examined  the  Boston  naTj-ynd, 
ibr  the  purpose  of  determining  the  advantages  of  this  location  for  aOovemmentfoiiDdiy. 

Alter  discussion  and  due  consideration  of  the  requirements  indicated  by  the  Board  ai 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  navy-yaid  un- 
til fhrther  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordamoe  with 
the  President's  order. 

At  4  p.  m.  adjourned  to  meet  at  Portsmouth,  N.  H.,  Tuesday,  June  19, 1883,  ati 
a.  m. 


Gun  FouiiDBY  Boabd, 
Portmoulh^  N.  H,,  June  19, 1883. 

Board  met  at  6  a.  m.,  pursuant  to  adjournment.    All  members  present. 

Visited  and  examined  the  navy-yard  for  the  purpose  of  determining  the  advantsges  ol 
this  location  for  a  Government  foundry.  After  discussion  and  due  consideration  of  tfa€ 
requirements  indicated  by  the  Board  as  a  standard  of  reference,  the  Board  reserred  iti 
decision  in  the  case  of  this  navy-yard  until  further  informed  of  the  charact^iBticB  oi 
otiier  points  to  be  visited  in  accordance  with  the  President's  order. 

At  11  a.  m.  adjourned  to  meet  in  Boston,  Mass.,  Tuesday,  June  19,  1883,  at  2  p.  m. 


Gun  Foundbt  Boasd, 
BoOon,  Ma88,,  Jttne  19, 1883. 

Board  met  at  2  p.  m.,  pursuant  to  acyoumment.    All  members  present. 

Visited  the  South  Boston  Iron  Works  and  Gun  Factory,  South  Boston,  Mass.,  and  ei 
amined  its  site  and  the  capacity  and  condition  of  its  plant. 

At  5  p.  m.  adjourned  to  meet  in  New  London,  Ck>nn.,  Wednesday,  June  20, 1883,  i 
10.30  a.  m. 


Gun  Fouin)BY  Board, 
New  London^  Conn.,  June  20, 1883. 

Board  met  at  10.30  a.  m.,  pursuant  to  adjournment. 

Visited  and  examined  the  New  London  naval  station  for  the  purpose  of  determinio 
the  advantages  of  this  location  for  a  Government  foundry.  After  discussion  and  da 
consideration  of  the  requirements  indicated  by  the  Board  as  a  standard  of  reference,  tb 
Board  reserved  its  decision  in  the  case  of  this  naval  station  until  further  informed  of  tb 
characteristics  of  other  points  to  be  visited  in  accordance  with  the  President's  order. 

At  3.30  p.  m.  acyoumed  to  meet  subject  to  the  call  of  the  president. 


Gun  Foundby  Board, 
New  York,  N  F.,  July  18,  1883. 

Board  met  on  board  Cunard  royal  mail  steamer  ^'Servia,"  and  left  the  United  Staf 
for  England,  i|i  accordance  with  orders  of  the  Secretary  of  War  (File  Book  A,  p.  53) 
the  Secretary  of  the  Navy  (File  Book  A,  p.  45).     All  members  present. 


Gun  Foundry  Board, 
London,  England,  July  27,  1883. 

Board  met  pursuant  to  the  order  of  its  president.     All  members  present. 

The  president  was  requested  to  communicate  with  the  Unit^  States  minister  ti 
Enf^land,  and  ask  his  aid  in  obtaining  permission  to  visit  the  government  establish- 
meuts. 

The  Board  then  adjourned  to  meet  Monday,  the  30th  instant,  at  10  a.  m. 
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Gun  Foukdby  Boasd, 
London,  England,  Mondajf,  JtcZy  30, 1883. 

Bond  metftt  10  a.  m.  pnmuuit  to  adjoumment.  All  membeiB  present  except  Ookmel 
ft^lor,  alMent  on  aoooont  of  sickneaB. 

Sent  commnnicationg.    (Letter  Boole,  pp.  118-120.) 

fieoeiTed  and  filed  commonications.     (File  Book  B,  p.  1.) 

The  Boeid  then  proceeded  to  pay  an  o£ELcial  call  npon  the  honorable  James  Snaaell 
Lowell,  United  States  minister,  and  accepted  the  invitation  of  Sir  Joseph  Whitworth, 
But,  to  call  at  his  London  office  and  inspect  his  systems  of  gnn  oonstmction,  projectile 
DiDQfiwtare,  and  armor  plating,  with  specimens  of  maohines  for  testing  same. 

A4Jounied  at  4  p.  m.  to  meet  at  8  p.  m. 


quk  foundby  boabd, 
Brown's  Hotel,  Dovsb  Stbxbt, 
London,  England,  Monday,  JtU^f  30, 1883. 

Board  met  at  8  p.  m.,  pursuant  to  acUonmment.  All  members  present  except  Colonel 
Baylor,  absent  on  account  of  dckness. 

The  Board  proceeded  to  discnsB  plans  for  fhture  action,  and  requested  the  president  to 
fonmimicate  with  the  following-named  mannfactorers  in  relation  to  its  proposed  visit 
te  their  works,  viz:  Alfred  Longsdon,  Fried.  Kmpp's  Cast-Steel  Works,  9  New  Broad 
ibeet,  London:  Thomas  Firth  &  Sons,  Norfolk  Works,  Sheffield;  Charles  Cammell  A 
Od.,  Sheffield;  Sir  John  Brown  &  Co.,  Sheffield;  Sir  William  Armstrong,  Mitchell  A 
Co.,  Elswick,  Newcastle-on-l^e;  Messrs.  Vickers,  Sons  &  Co.,  Sheffield;  and  Henry 
Bwemer  &  Co. ,  Sheffield. 

The  president  was  also  requested  to  address  a  letter  to  the  honorable  L.  P.  Morton, 
United  States  minister  to  France,  asking  his  kind  offices  in  securing,  in  advance  of  the 
ioi^  of  the  Board,  permits  ftom  the  French  Government  to  visit  their  works  at  Puteanz, 
fineUef  Boniges,  QAvre,  and  Sevran-Livry. 

8«Dt  communication.     (Letter  Book,  p.  123.) 
k  At  10.30  p.  m.  adyoumed  to  meet  Wednesday,  August  1,  at  9.30  a.  m. 


Gun  Foundby  Boabd, 
London,  England,  Wednesdag,  August  1,  1883. 

Boaid  met  at  9. 30  a.  m. ,  pursuant  to  adjournment.    All  members  present  except  Colo- 

''^Baylor,  absent  on  account  of  sickness. 

oeo^Yed  from  English  war  office,  through  Lieutenant-Commander  Cbadwick,  naval 
^f^^t  ftud  in  answer  to  his  request,  a  ' '  list  of  machinery  employed  in  the  constructiou. 
^jl^  B.  L.  guns  in  the  Royal  Gun  Factory,  Woolwich,  together  with  a  list  of  the  ad- 
^^^  of  the  firms  from  whom  the  necessary  appliances  are  procurable." 

^t  communications.     (Letter  Book,  pp.  126-132.) 

i^^^<l  and  filed  communication.     (File  Book  B,  p.  2. ) 
lJ^^  Board  then  proceeded  to  the  Royal  Arsenal  at  Woolwich  and  visited  the  gun 
^*^^  after  which  it  a^ioumed  to  meet  to-morrow,  Thursday,  at  10  a.  m. 


Gun  FouijTDBY  Boabd, 
Bbowm's  Hotel,  Dovsb  Stbext, 
^^  Thursday,  August  2,  1883. 

P^^^  met  at  10  a.  m.,  pursuant  to  acyoumment.    All  members  present. 
^^Hd  and  filed  communications.     (File  Book  B,  pp.  4, 6.) 

v^^^ved  a  visit  from  Mr.  Greenwood,  of  the  firm  of  Greenwood  &  Batly,  tool  manu- 
^^^18,  of  Leeds.  I>iscu8sed  with  him  the  subject  of  tools,  particularly  as  to  sises  and 
^^oer  requiute  to  perform  certain  work  in  a  certain  time.  Mr.  Greenwood  proposed 
O^v^epare  and  submit  to  the  Board  a  plan  of  works  and  an  arrangement  of  shops  and 
"^  calculated  to  accomplish  the  work  proposed  by  the  Board, 
^^t  communications.     (Letter  Book,  pp.  133, 134.) 

^^^  Board  then  visited  and  inspected  the  London  Ordnance  Works  of  Messrs.  J. 
l^^jViaKur  &  Co.,  after  which  it  adyoumed  to  meet  to-morrow,  l^day,  3d  instant,  at 
■•30  a.  m- 
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Gun  Foundry  Board, 
Landinij  England^  FSridajf,  Augiul  3, 1883. 

Board  met  at  9.30  a.  m.,  parsuant  to  acyoamment.     All  members  present 

Read  and  filed  oommiinications.     (File  Book  B,  pp.  6-10. ) 

The  Board  then  proceeded  to  the  Woolwich  Arsenal,  visited  the  gun,  carriage,  and 
projectile  fiustories,  the  laboratory,  and  witnessed  a  trial  of  the  Yavaosear  gon-curage 
for  4-inch  B.  L.  rifle. 

Sent  communications.     (Letter  Book,  pp.  135-137.) 

The  Board  then  a^onmed,  to  meet  Tnesdajr,  the  7th  instant,  at  9.30  a.  m. 


Gun  Foundry  Boakd, 
London,  England,  Tue9day^  Auguti  7, 1883. 

Board  met,  pursuant  to  acyoumment,  at  9.30  a.  m.     All  members  present. 
Read  and  filed  communications.     (File  Book  B,  pp.  11-15  and  17.) 
Sent  communications.     (Letter  Book,  pp.  138-143.) 

The  Board  then  proceeded  to  Woolwich  Arsenal  and  continued  its  inspection,  after 
which  it  acyoumed,  to  meet  subject  to  call  of  its  president. 


Gun  Foundry  Board, 
London,  England,  Wedneaday,  Augtut  8, 1883. 

Board  met  pursuant  to  adjournment.     AU  members  present. 

Sent  communication.     (Letter  Book,  p.  145.) 

Read  and  filed  communication.     (File  Book  B,  p.  16.) 

Accompanied  by  Mr.  J.  Vavasseur,  of  London,  and  Lieutenantr Commander  F.  £- 
Chadwick,  naval  attach^  to  the  legation,  London,  the  Board  proceeded  to  Sheffield,  so^ 
adjourned  to  meet  to-morrow,  Thursday,  the  9th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
Royal  Victoria  Hotel, 
Skfffidd,  Englofid,  Thwraday,  Augud  9, 188^ 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

The  Board  proceeded  to  the  Norfolk  Iron  and  Steel  Works  of  Thomas  Firth  A  Soss 
Limited;  witnessed  a  casting  of  crucible  steel,  and  inspected  the  works. 

Read  and  filed  communication.     (File  Book  B,  p.  18a.) 

Received  from  Varrall,  Elwell  &  Middleton,  constructing  madiinistB,  Paris,  Fnta^ 
through  Lieutenant-Commander  Chadwick,  tracings  and  descriptions  of  gun  milling  »^ 
drilling,  breeoh-screw  and  planing  and  rifling  machines  now  at  Ruelle,  France. 

At  5.30  p.  m.  adjourned,  to  meet  to-morrow,  Friday,  10th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
Royal  Victoria  Hotel, 
Sheffield,  England,  Friday,  Augutt  10, 188^- 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present 

Sent  communications.     (Letter  Book,  pp.  146-148.) 

Read  and  filed  communications.     (File  Book  B,  p.  18.) 

The  Board  then  proceeded  to  the  Atlas  Steel  and  Iron  Works  of  John  Brown  &  O 
Limited,  and  witnessed  the  process  of  soldering  iron  and  steel  plates  for  armor,  theB< 
semet  process  of  manufiicture,  and  inspected  the  works. 

At  3  p.  m.  the  Board  proceeded  to  the  Iron  and  Steel  works  of  Charles  Cammel  &  Co 
Limite.l,  and  witnessed  the  formation  of  a  compound  armor  plate  by  the  process  of 
steel  casting;  upon  a  wrought-iron  plate  prepared  for  the  purpose.  Inspected  the  B^ 
semer  plant  and  other  parts  of  the  works. 

At  5.30  p.  m.,  adjourned  to  meet  to-morrow,  Saturday,  the  11th  instant,  at  10*.  ^ 
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Gux  Foundry  Boabd, 
RoYAh  Victoria  Hotel, 
Sheffi/tld,  England,  Saturday,  Auttuei  11,  1883. 

met  at  10  a.  m.,  pursuant  to  adjouminetit.     All  members  present. 

md  filed  communication.     (File  Book  B,  p.  19.) 

oard  then  proceeded  to  the  River  Don  Works  oi*  Messrs.  Vickers,  Sons  &  Co., 

;  and  inspected  the  forge  and  machine  shops,  but  were  not  invited  to  view  the 

)t  steel  manufocture. 

.  m.  adjourned,  to  meet  on  Monday,  the  13th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
Royal  Victoria  Hotel, 
Sheffield,  E)igland,  Monday,  Au^st  13,  1883. 

met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

and  filed  communication.     (File  Book  B,  p.  22.) 

ioard  then  proceeded  to  the  Bessemer  Steel  Works  of  Henry  Bessemer  &  Co., 

;  inspected  the  works,  and  witnessed  a  five-ton  casting  by  the  Bessemer  process 

hanical  mixer  or  stirrer. 

oard  then  at^oumed  to  meet  in  Newcastle-on-Tyne,  Tuesday,  the  14tii  instant, 

tt. 


Gun  Foundry  Board, 

The  County  Hotel, 
NeweasUe-on-T^ne,  England,  TWsday,  August  14,  1883. 

met  pursuant  to  adjournment.  All  members  present, 
and  filed  communications.  (File  Book  B,  pp.  23-25.) 
)ommunications.     (Letter  Book,  pp.  149-152.) 

k)ard  requested  its  president  to  communicate  with  the  Fried.  Krupp  Cast  Steel 
regretting  the  Board's  inability  to  accept  the  kind  invitation  to  witness,  at 
,  an  exhibition  of  the  general  efficiency  of  the  Krupp  manufacture, 
resident  was  also  requested  to  communicate  with  the  United  States  minister  to 
and  ask  his  aid  in  obtaining  permission  to  visit  the  Government  establishmente 

irned  to  meet  to-morrow,  Wednesday,  the  15th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 

The  County  Hotel, 
Newcastle-cn-Tyne,  England,  Wednesday,  August  15,  1883. 

met  at  10  a.  m.,  pursuant  to  acyoumment.     All  members  present, 
ommunication.     (Letter  Book,  p.  153.) 

Oard  then  proceeded  to  the  Elswick  Works,  Sir  W.  G.  Armstrong,  Mitchell  & 
inspected  part  of  the  ordnance  works. 
)  m.  acyoumed  to  meet  to-morrow,  Thursday,  the  16th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 

The  County  Hotel, 
NewcasiU-on-TSfne,  England,  Thursday,  August  16,  1883. 

met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

ommunications.     (Letter  Book,  pp.  155,  156.) 

oard  then  proceeded  to  Middlesbrough,  and  inspected  the  Cleveland  Iron  and 

nkn  of  Bolchow,  Vaughan  &  Co. ,  and  witnessed  the  production  of  steel  by  the 

ocess. 

oard  then  retum(*d  to  Newcj\stle-on-Tyne,  and  at  5.30  p.  m.  auj  jumed  to  meet 

>w,  Friday,  the  17th  instant,  at  10  a.  m. 
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Gun  Foundry  Boasd. 
NewctuUe-on^lifne,  England,  Friday,  Augmil  17, 1683. 

Board  met  at  10  a.  m.,  pnrsoaiit  to  acyoaniment.     All  members  preaent 

Read  and  filed  communications.     (File  Book  B,  pp.  26,  27.) 

The  Board  then  proceeded  to  a  farther  Inspection  of  the  Els  wick  Works,  Sir  W.  6. 
Armstrong,  Mitchell  &  Co. 

At  3  p.  m.  acyonrned  to  continue  the  inspection  of  these  works  to-morrow,  Satoidftj, 
the  18th  instant,  and  to  meet  on  Monday,  the  20th  Instant,  at  10  a.  m. 


August  18, 1881 
By  direction  of  the  president,  sent  uommnnlcations.     (Letter  Book,  pp.  158, 159.) 


Gun  Foundby  Board, 
The  County  Hotbl, 
Newcastle-on-I^fnef  England^  Monday ,  Auguri  20, 1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Read  and  filed  communications.  '  (File  Book  B,  pp.  28,  29. ) 

Received  accompanying  drawings  and  descriptions  of  4-foot  sliding-gap  lathe  au 
3-foot  screw  cutting  and  sliding  lathe  from  Varrall,  Elwell  &  Mid£eton,  of  Puii 
France. 

Sent  communication.     (Letter  Book,  p.  160.) 

The  Board  then  proceeded  to  make  another  visit  to  the  Elswick  Works,  after  wbu 
it  acyoumed  to  meet  to-morrow,  Tuesday,  the  21st  instant,  at  11  a.  m.,  in  Leedi. 


Gun  Foundby  Boabd, 
Qusen'8  Hotel, 
Leeds,  England,  TueuUip,  Augtul  21, 1863. 

Board  met  at  11  a.  m.,  pursuant  to  adjournment.     All  members  present. 

The  Board  proceeded  to  the  offices  and  works  of  Messrs.  Greenwood  &  Batey  and  i 
■pected  plans  of  machinery  and  tools  for  the  manufacture  of  guns. 

At  2  p.  m.  acyoumed  to  meet  to-morrow,  Wednesday,  the  22d  instant,  at  10  a.  m., 
Manchester. 


Gun  Foundry  Board, 
Quern's  Hotel, 
'  Manchester,  England,  Wednesday,  August  22,  1683^ 

Board  met  at  10  a.  m.,  pursuant  to  a^onmment.     All  members  present. 
The  Board  proceeded  to  the  office  and  works  of  Messrs.  Hulse  &  Co.,  and  insped 
plans  of  machinery  and  tools  for  the  manufacture  of  guns. 
At  1  p.  m.  acyoumed  to  proceed  to  London,  and  meet  subject  to  call  of  its  preside 


Gun  Foundry  Board, 
Brown's  Hotel,  Dover  Street, 
Landofi,  England,  Friday,  August  24,  1883 
Board  met  at  8  p.  m.,  at  its  president's  call.     All  members  present. 
Read  and  filed  communications.     (File  Book  B,  pp.  30,  31.) 
Sent  commualcation.     (Letter  Book,  p.  161.) 

After  discussion.  Board  adjourned  at  10  p.  m.,  to  meet  in   Paris,  France^  Wednes^ 
the  29th  instant,  at  10  a.  m. 
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OUX  FOUNDBY  BOABD, 

Thb  Nosmandy  HoTELf  Rub  db  l'Echellb, 

Paris,  France,  Wednesday,  August  29,  1883. 

I  met  at  10  a.  m.,  pnrauaDt  to  acyonrnment.    All  members  present. 

red  oommnnication.     (File  Book  B,  p.  42.) 

toard  then  proceeded  to  pa^  an  official  call  upon  the  Hon.  L.  P.  Morton,  United 

liniater  to  France,  and  visited  the  works  of  the  **Soci^t^  Anonyme  des  Andens 

iQiU,'»Paria. 

Board  then  qgjonmed  to  meet  to-morrow,  Thursday,  the  30th  instant,  at  11 


Gun  Foundry  Boabd, 
Thb  Normandy  Hotel, 
Paris,  France,  Thursday,  August  30,  1883. 

I  met  at  11  a.  m.,  porsoant  to  acyonrnment.    All  members  present. 

kMtfd  then  proceeded,  in  company  with  Minister  Morton  and  his  first  secretary 

ion,  to  call  upon  the  military  governor  of  Paris,  in  accordance  with  the  request 

i'rench  minister  of  war  of  August  18th,  and  left  communication  (File  Book  B,  p. 

sr  which  the  Board  adyoumed  to  meet  to-morrow,  Friday,  the  31st  instant,  a^ 

m. 


Gun  Foundry  Board, 
Thb  Normandy  Hotbl, 
Faris,  France,  Friday,  August  31,  1883. 

1  met  at  9.30  a.  m.,  pursuant  to  acyoumment.    All  members  present. 

iyed  communication  (File  Book  B,  p.  43)  from  the  military  goTemor  of  Paris,  with 

oraement. 

Board  then  proceeded  to  visit  the  fitablissement  d'Artillerie  de  Puteaux,  near 

After  whidi  ttke  Board  acyoumed  to  meet  to-morrow,  Saturday,  September  1,  at 

i. 


Gun  Foundry  Board, 
The  Normandy  Hotel, 
•  Paris,  France,  Saturday,  September  1,  1883. 

d  met  at  11  a.  m.,  pursuant  to  acyonrnment.    All  members  present. 

r  discussion,  decided  to  leave  Paris  Monday,  the  3d  instant,  at  8.45  a.  m.,  for 

l^me,  Bourges,  Lyons,  and  Le  Creusot. 

Boaid.  then  proceeded  to  Sevran-Livry,  near  Paris,  and  inspected  the  powder  fac- 

'd  butts  of  ^vran-Livry. 

iyed  and  filed  communications.     (File  Book  B,  pp.  34,  35.) 

Board  then  adjourned  to  meet  Monday,  the  3d  instant,  at  8  a.  m. 


Gun  Foundry  Board, 
Sunday,  September  2. 1883. 

communications.     (Letter  Book,  pp.  184-187.) 


Gun  Foundry  Board, 
Paris,  France,  Monday,  September  3,  1883. 

d  met  at  8  a.  m.,  pursuant  to  adjournment.    All  members  present. 

Board  proceeded  to  Angouldme,  France,  by  way  of  Orleans  and  Tours,  to  visit  the 

^17  of  Ruelle. 

'Orned  at  4  p.  m.  to  meet  to-morrow,  Tuesday,  the  4th  instant,  at  11  a.  m. 
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Gun  Foundry  Boabd, 
Grand  Hotel  du  Palais, 
AngouiSme,  France,  Tuesday ,  September  4, 1683 

Board  met  at  11  a.  m.,  poreuant  to  a^joamment.     All  membeis  present 
Proceeded  by  carriaii^e  (40  minutes'  drive)  to  Ruelle,  and  inspected  the  Natuvnal  G 
Foundry. 
At  6  p.  m.  acyourqed  to  meet  to-morrow,  Wednesday,  the  5th  instant,  at  doml 


Gun  Foundry  Boabd, 
AngoulSme,  France,  Wednesday ,  September  5, 1883 

Board  met  at  noon,  pursuant  to  acUoumment.    All  members  present. 
The  Board  then  proceeded  to  Ruelle  and  continued  its  inspection  of  the  National  G 
Foundry  there. 
At  6  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  6th  instant,  at  9.30  a.  m. 


Gun  Foundry  Boabo, 
AnffoulSme,  DraneCj  Thursday,  September %,\9S^ 

'  Board  met  at  9.30  a.  m.,  pursuant  to  adjournment.    All  members  present 

The  Board  then  proceeded,  via  Tours  and  Vienson,  to  Bourges,  where  it  arrived  tt  6 
p.  m.,  and  a^journied  to  meet  to-morrow,  Friday,  the  7th  instant,  at  9.45  a.  m. 


Gun  Foundry  Board, 
Grand  Hotel  de  la  Boule  d^Ob, 
Bowrge&y  Frmux,  Friday,  September  7, 188 

Board  met  at  9.45  a.  m. ,  purauant  to  a^ioumment.    All  members  present 
The  Board  then  proceeded  to  pay  an  official  call,  accompanied  by  Lientemoit^ 
inander  Chad  wick,  naval  attach^  to  the  legation,  London,  upon  General  Sehn^ 
«>mmaBchmt  of  the  eighth  army  corps,  and  then  visited  and  inspected  the  gun  fiwtoi 
Bourges;  after  which  it  acyourned  to  meet  to-morrow,  Saturday,  the  bih  instant, 
s.  m. 


Gun  Foundry  Board, 
Spurges,  France,  Saturday,  September  8, 18F 

Board  met  at  8  a.  m.,  pursuant  to  acUournment    All  members  present 
The  Board  then  proceeded  to  Lyons,  Fiance,  via  Sansoaize,  Moulins,  Roanne, 
L*  Arbresle,  and  acyourned  at  9  p.  m.  to  meet  Monday,  the  10th  instant,  at  8.^  a.  \ 
Received  communications.     (File  Book  B,  pp.  36-38.) 


Gun  Foundry  Board, 

Grand  Hotel  de  Lyon, 
Lyons,  France,  Sunday,  September  9, 18^ 

By  direction  of  the  president  sent  communication.     (Letter  Book,  p.  188.) 


Gun  Foundry  Board, 

Grand  Hotel  de  Lyon, 
Lyons,  France,  Monday,  September  10, 18( 

Board  met  at  8.30  a.  m.,  pursuant  to  at^ourninent.  All  msmbeis  present  except 
onel  Baylor,  absent  on  account  of  sickness. 

The  Board  proceeded  to  Terre  Noire,  inspected  the  works  of  the  *'OompagDic 
Founderies  et  Forges  de  Terre  Noire,  LiYoulte  et  Bess^ges,"  and  witnessed  experini 
with  the  Ripley-Hope  steel  gun  of  127  millimetres. 
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Board  then  retnmed  to  Lyons  and  ac^onmed  to  meet  to-morrow,  Tuesday,  the 
istant,  at  9  a.  m. 

tTed  from  the  War  Office,  Horse  Guards,  S.  W.,  London,  England,  through  Lieut, 
mder  F.  E.  Chadwick,  United  States  Navy,  naval  attache,  permit  to  visit  the 
of  fortification  at  Dover  Turret. 


Gun  Foundry  Board, 
Lyons,  France,  Tuesday,  September  11,  1883. 

rd  met  pursuant  to  atyoumment  and  proceeded  to  St.-Chamond.     All  membeia 
t 

lected  the  works  of  the  '*  Compagnie  des  Hauts-Foumeaux,  Forges  et  Aci^es  do 
ine  et  des  Ghemins  de  Per  &  St. -diamond  (Loire),"  witnessed  the  rolling  of  a 
and  plate  (manu&ctured  by  the  Wilson  patent),  the  casting  of  a  16-ton  ingot, 
»  foiging  of  an  ingot  of  the  same  weight  under  the  80-ton  hammer. 
Board  then  returned  to  Lyons,  and  adjourned  to  meet  to-morrow,  Wednesday,, 
tth  instant,  at  10  a.  m. 
eived  and  filed  communication.     (File  Book  B,  p.  44.) 


Gun  Foundry  Board, 
Lyons,  France,  Wednesday,  September  12,  1883. 

id  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

ceeded  to  Chagny,  France. 

8  p.  m.  acyoumed  to  meet  to-morrow,  Thursday,  the  13th  instant,  at  7.30  a.  m. 


Gun  Foundry  Board, 
Hotel  du  Commercb, 
Chagny,  France,  Thursday,  September  13,  1883. 

tfd  met  at  7.30  a.  m.,  pursuant  to  adjournment.     All  members  present. 

loeeded  to  Le  Creusot  and  inspected  a  part  of  the  steel  works  of  Henri  Schneider  A 

Witnessed  the  tempering  of  a  24-centimetro  gun-tube,  and  the  casting  of  a  45-ton 

ingot. 

5.30  p.  m.  acyourned  to  meet  to-morrow^  Friday,  the  14th  instant,  at  8.30  a.  m. 


Gun  Foundry  Board, 

Hotel  Roderioub, 
Le  Oreuaot,  France,  Friday,  September  14, 1883. 

td  met  at  8.30  a.  m.,  pursuant  to  adjournment.     All  members  present. 

^naed  the  inspection  of  the  Creusot  steel  works  and  witnessed  the  forging  of  a  75- 

9ot  under  the  100-ton  hammer. 

'•45  p.  m.  adjourned  to  meet  to-morrow,  Saturday,  the  15th  instant,  at  8  a.  m. 


Gun  Foundry  Board, 
Le  Qreusot,  France,  Saturday,  September  15, 1883. 

>d  met  at  8  a.  m.,  pursuant  to  adjournment.     All  members  present, 
ceded  to  Paris,  via  Chagny,  Dgon,  and  Fontainebleau. 
p.  m.  adjourned  to  meet  Monday,  the  17th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
The  Normandy  Hotel, 
Faris,  France,  Monday,  September  17,  1883. 

td  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

i  and  filed  communications.     (File  Book  B,  pp.  39-41.) 

us  resolved  to  select  a  committee  to  visit  St.  Petersburg,  Russia,  to  fhrther  the 

>f  the  Board,  and  Captain  Matthews,  United  States  Navy,  Lieutenant-Colonel 

,  United  States  Army,  and  Lieutenant  Jaques,  United  States  Navy,  were  ap- 

d  members  of  such  committee. 
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The  following  oommittees  were  also  iqipoiiited: 

Golonel  Baylor  and  MaioT  Elder,  United  States  Army,  to  consnlt  with  the  t 
fiMstnrerB  of  Manchester  and  Leeds,  England,  daring  the  absence  of  the  oon 
Rnssia. 

Captain  Matthews,  United  States  Navy,  and  Lientenant-Oolonel  Abbot,  Unj 
Army,  on  buildings. 

Golonel  Baylor  and  MaioT  Elder,  United  States  Army,  and  Lieutenant  Jaqa< 
States  Navy,  on  the  number  and  placing  of  tools  in  shops. 

The  Board  requested  the  president  to  communicate  with  the  Hon.  W.  H.  Hm 
States  minister  to  Russia,  in  relation  to  the  visit  of  the  committee  to  Russia: 
Henri  Schneider,  of  Le  Creusot;  M.  Euverte,  director  of  the  Compagnie  des  Fo 
Forges  de  Terre  Noire;  M.  de  Mongolfier,  the  director  of  the  Compagnie  d( 
Fourneaz,  Forges  et  Aci^ries  de  la  Marine  et  des  CheminsdeFer  4St.-Chamon 
M.  de  Bange,  the  director  of  the  Soci^t^  Anonyme  des  Anciens  £tablisBeme 
Paris,  acknowledging  the  courteous  reception  extended  by  them  to  the  memb< 
Board;  .with  the  Hon.  L.  P.  Morton,  United  States  Minister  to  France,  ackno 
the  assistance  rendered  by  the  military  and  naval  authorities  of  France  and  his 
sonal  courtesies;  and  with  Fried.  Krupp,  of  Essen,  per  Alfred  Longsdbn,  ackno 
the  receipt  of  his  letter  of  the  1st  instant  and  expressing  the  impossibility  of 
his  modification  of  the  Board^s  request. 

Sent  communications.     (Letter  Book,  pp.  190,  166). 

At  meridian  Board  acyoumed  to  meet  subject  to  call  of  its  president. 


Gun  Foundby  Boai 
FariSj  France,  Tuesday,  Sqdember  11 

Board  met  at  2  p.  m.,  at  its  president's  call.    All  members  present. 
Accompanied  by  Minister  Morton  and  his  first  secretary  of  l^^tion,  paid  offi 
upon  the  ministers  of  war  and  navy. 
At  4  p.  m.  adjourned  to  meet  subject  to  president's  call. 


6uK  Foundry  Boas 
Paris,  France,  Wednesday,  September  IS 

By  direction  of  the  president  sent  communications.     (Letter  Book,  pp.  171-1 


Gun  Foundby  Boab 
From  September  19  to  October  S 

C/ommittee  of  Board  appointed  to  visit  Russia  en^^aged  in  its  duties;  other  m« 
the  Board  occupied  in  France  and  England,  revisiting  the  arsenal  at  Puteaux,  i 
information  on  wire  construction  in  France,  inspecting  the  works  of  Messrs.  1 
A  Co.,  at  St. -Denis,  and  compiling  and  arranging  the  information  collected. 


Gun  Foundby  Boab 
Paris,  France,  Wednesday,  September  26 

Sent  communication.     (Letter  Book,  p.  180.) 


Gun  Foundby  Boabd  Ck)MMnTBE, 

Hotel  de  Fbanc 
St.  Peteraburg,  Bussia,  Monday,  September  24 

Committee  met  at  10  a.  m.     All  members  present. 

Proceeded  to  pay  an  official  call  upon  the  Hon.  William  H.  Hunt,  United  St 
ister  to  Russia,  who  accompanied  the  committee  to  pay  official  calls  upon  the 
of  war  and  navy. 

The  committee  then  proceeded,  in  company  with  an  aide-de-camp  of  Genera 
eheff,  to  pay  an  official  call  upon  G«ieral  Sophiano,  chief  of  artillery,  and  a4i< 
3  p.  m.  to  meet  to-morrow,  Tuesday,  the  25th  instant,  at  9.30  a.  m. 
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Gun  Foundbt  Boabd  Ck>MMiTT]Es, 
8t,  Peier^urg,  Bwsia,  Tueadajf,  September  25,  1883. 

Oommittee  met  at  9.30  a.  m.,  pnnnant  to  adjournment.    All  members  present. 
Aooompanied  by  Minister  Hunt,  proceeded  to  pay  an  o£ELcial  call  npon  the  minister  of 
the  navy.  Vice-Admiral  Shestakoff  (Le  Vice- Admiral  Shestakoff,  aide-de-camp  G^tel 
dfiS.  M.). 

The  oommittee,  accompanied  by  Captain  Alexandre  Von-der-Howen,  Grarde  Artillerie 
(by  direction  of  GenenJ  Obroatcheff,  acting  minister  of  war),  then  proceeded  to  the  St. 
F0tenbarg  Arsenal  {**  Orondonoi  Fawod  ^' )  and  inspected  the  work  in  hand,  the  small- 
urn  unmnnition  shops  and  laboratoiy,  after  which,  at  10  p.  m.,  it  a^joomed  to  meet 
Thursday,  the  27th  instant,  at  8  a.  m.  (Wednesday,  the  26Ui  instant,  being  a  holiday). 


Gun  Foundry  Board  Committer, 
St.  Petersburg^  Ruma,  Thursday,  September  27,  1883. 

Oommittee  met  at  8  a.  m.,  pnrsnant  to  a^oammont.    All  members  present. 

Aooompanied  by  Gnnnery  Lieutenant  Raskazoff,  Imperial  Rossian  Navy  (by  direction 
of  Admiral  Shestakoff),  proceeded  in  an  admiralty  steam  launch  to  OboukhofT,  where 
the  oommittee  inspected  the  Oboukhoff  Steel  Works  and  Gun  Factory. 

At  5  p.  m.  adjourned  to  meet  to-morrow,  Friday,  September  28,  at  8  a.  m. 

Reoaved  communication.     (File  Book  B,  p.  49.) 

Sent  oommunications.     (Letter  Book,  pp.  191, 192.)    ' 


Gun  Foundry  Board  Committee, 
St.  Petersburg,  Bussia,  Fnday,  September  28, 1883. 

Committee  met  at  8  a.  m.,  pursuant  to  ac^joumment.     All  members  present. 

Accompanied  by  Gunnery  Lieutenant  Raskazoff  and  Captain  Von-der-Howen,  pro- 
ved in  the  naval  yacht  Neva,  Commander  Satine,  to  Oonstadt,  where,  accompanied 
by  UeQtenantrGeneral  Smaguine  (commanding  the  artillery  of  Cronstadt)  and  stafi^ 
ud  Commander  Skragin  (representing  Admiral  Kazakewich),  proceeded  in  steam 
iniochcB  to  inspect  the  harbor.  Forts  Constantino  and  Milutin,  the  iron-dads  "  Peter 
^(Ireat"  and  ^*  Vladimir,''  and  the  naval  torpedo  manufSactory. 
^t  7  p.  m,  returned  to  St.  Petersburg,  and  ai^oumed  to  meet  to-morrow,  Saturday, 
HM29th  instant,  at  8  a.  m. 


Gun  Foundry  Board  Committee, 
St.  Petersburg,  Russia,  Saturday,  September  29,  1883. 

^^lud  met  at  8  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Accompanied  by  Gunnery  Lieutenant  Raskazoff,  proceeded  by  carriage  to  the  ezperi- 
^tal  grounds  at  Ochta,  where,  with  Admiral  Kouprianoff  and  staff  and  General  Erme 
*^  staff,  inspected  the  experimental  batteries  and  armor  targets. 

^^  3  p.  m.  a4Joumed  to  meet  in  London,  Friday,  October  5,  1883. 


Gun  Foundry  Board  Committee, 

London,  England,  Friday,  October  5,  1883. 

I^JI^iunittee  met  at  noon,  pursuant  to  adjournment.    All  members  present, 
loo  oommittee  then  proceeded  to  a  general  meeting  of  the  Board. 


Gun  Foundry  Board, 
London,  England,  Sunday,  September  80,  1883. 

^t  communication.     (Letter  Book,  p.  193.) 
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Gun  Foundby  Board, 
Brown's  Hotel,  Dover  Street, 
London^  England^  Friday^  October  5, 1883. 

Board  met  at  meridian  at  its  president's  call.     All  members  present. 
A^joomed  to  meet  to-morrow,  Saturday,  October  6,  at  11  a.  m. 


Gun  Foundry  Board, 
London,  England,  Saturday,  Octobni,  1883. 

Board  met  at  11  a.  m.,  pursuant  to  adjournment.     All  members  present 

The  Board  then  proceeded  to  the  London  office  of  Sir  Joseph  Whitwortb^  Bart,  for 
the  purpose  of  listening  to  his  explanations  relating  to  his  process  of  the  mann&ctnn 
of  steels,  guns,  and  projectiles,  after  which  the  Board  accepted  his  inTitation  to  meet 
him  and  inspect  his  works  at  Openshaw,  Manchester,  on  Tuesday,  the  9Ui  instant,  it 
11  a.  m. 

Having  returned  to  its  room,  the  Board  then  received  the  memorandum  notes  of  the 
committee,  lately  returned  from  Russia*  and  the  record  of  its  proceedings. 

The  Board  then  adjourned  to  meet  Tuesday,  October  9,  in  Manchester,  EDgUuad,  it 
10  a.  m. 


Gun  Foundry  Board, 
Manchester,  England,  Tuesday,  October  9, 1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present 

The  Board  then  proceeded  to  and  inspected  the  steel  works  of  Sir  Joseph  Whitworth  4 
Co.  (Limited),  at  Openshaw,  Manchester,  and  witnessed  the  casting,  liquid  compressioD, 
and  hydraulic  forging  of  steel  by  the  Whitworth  methods. 

At  6  p.  m.  the  Board  proceeded  to  Rowsley,  where,  with  Sir  Joseph  Whitworth,  iti 
deliberations  were  continued  until  10  p.  m.,  when  the  Board  adjourned  to  meet  inl^* 
don,  subject  to  call  of  its  president. 

The  committee  on  number  and  placing  of  tools  in  shops  was  directed  to  proceed  to 
Leeds,  and  upon  the  completion  of  its  duties  there  to  proceed  to  Ix>ndon. 


Gun  Foundry  Board, 
London,  England,  Saturday,  October  13, 1883. 

Sent  communications.     (Letter  Book,  pp.  199,  200.) 


Gun  Foundry  Board, 
Brown's  Hotel,  Dover  Stbket, 
London,  England,  Monday,  October  15, 1883. 

Board  met  at  call  of  its  president. 

After  a  visit  to  Woolwich  Arsenal,  the  Board  reassembled  at  8  p.  m.  All  memben 
present. 

Read  and  filed  communications.     (File  Book  B,  pp.  45-^7. ) 

Sent  communications.     (Letter  Book,  pp.  202,  203.) 

The  committee  on  tools  reported  its  return  from  Leeds  and  Manchester,  having  com' 
pleted  its  duties  of  inspecting  the  plans  prepared  for  the  information  of  the  Board  bf 
Messrs.  Greenwood  &  ^tley  and  linnett,  Walker  &  Co.,  of  Leeds,  and  Messrs.  Hul* 
&  Co.,  of  Manchester.  The  Board  then  proceeded  to  read  and  examine  various  reports, 
and  at  11  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  16th  instant  at  8.  a.  m. 


Gun  Foundry  Board, 
London,  England,  Iktesday,  October  16,  1883. 

Board  met  at  8  a.  m. ,  pursuant  to  adjournment.  All  members  present  except  0^' 
modore  Simpson,  absent  on  account  of  sickness. 

The  Board  proceeded  to  Shoebnryness  and  witnessed  a  programme  of  practice  prepared 
by  dijrection  of  the  director  of  artillery  and  stores. 

At  8  p.  m.  Board  adjourned  to  meet  Saturday,  the  20th  instant,  at  meridian,  onbotro 
the  Cunard  royal  mail  steamer  *'  Scythia.''  at  Liverpool. 
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Gun  Foundry  Board, 
Landoiif  England j  Thursday,  October  18,  1883. 

By  directiou  of  the  president,  sent  communications.     (Letter  Book,  pp.  204-212.) 


Gun  Foundry  Board, 
cunard  koyal  mail  steamer  ^'scythia," 

Liverpool  J  England,  Saturday ,  October  20,  1883. 


Board  met  at  meiidian,  puriuaiit  to  adjournment,  and  left  England  for  the  United 
>tat«  iji  accordance  with  order;^  of  the  Secretary  of  War  (File  Book  A,  p.  53)  and  Sec- 
fttory  of  the  Navy  (File  Book  A,  p.  45).     All  members  present. 

Adjoarnetl  to  meet  subject  to  the  call  of  its  president. 


Gun  Foundry  Board, 

CUNAKD  UOYAL   MaIL  STEAMER  '*ScYTHIA," 

At  Sea,  Monday,  October  29,  1883. 

Board  met  at  10  a.  m.  at  the  CJill  of  its  president.     All  members  present. 

After  disc-nssion,  the  Board  decided  to  proceed  on  Tuesday,  November  (J,  to  inspect  the 
itivy-yard,  New  York,  and  the  arsenals  at  Frankford,  Pa.,  and  Rock  Island,  111. 

At  meridian  adjourned  to  meet  Tuesday,  November  (>,  11.15  a.  ra.,  at  the  navy -yard, 
^'ew  York. 


Gun  Foundry  Board, 
Ntnc  York,  K  Y.,  Wednesday,  October '6\,  1883. 

Kf  direction  of  t lie  president,  sent  communications.     (Letter  Book,  pp.  214,  215.) 


Grx  P\)UNDRY  Board, 
Navy-yard,  X.  1'.,  Ttt^ftday,  November  6,  I'-^S'^k 

^rd  met  at  11  a.  ra.,  pursuant  to  adjournment.     All  members  present. 

Examined  the  navy-yanl  for  the  purpose  of  determining  the  advantages  of  this  location 
•''r  a  Government  Ibundry. 

After  dLscu<«ion  and  due  consideration  of  the  requirements  indicated  by  the  Board  as 
•  standard  of  reference,  the  Board  re.-ierved  its  decision  in  the  case  of  this  navy-yard  until 
further  informed  of  the  characteristics  of  otlier  points  to  be  visited  in  accordance  with 
^oe President's  order. 

•^^3  p.  lu.  the  bo.inl  adjourned  to  meet  iu  Frankford,  Pa.,  Wednesday.  November  7, 
*^  H  a.  m. 


Gun  Foundry  Board, 
Frankford  Arseiml,  Penn»ylvania^  Wednesday,  Noveniberl,  188,3. 

™^rd  met  at  11  a.  ra.,  pursuant  to  ucyournment.     All  members  present. 

Examined  the  araenal  here  for  the  purpose  of  determining  the  advantage  of  this  loca- 
tion for  a  Government  foundry.  After  discus.sion  and  due  consideration  of  the  require- 
picnta  indicated  by  the  Board  as  a  standard  of  reference,  the  Board  reserved  its  decision 
j"^  the  case  of  this  arsenal  until  further  informed  of  the  chanvct eristics  of  other  points  to 
^  visited  in  accordance  with  the  President's  order. 

y '^p.  m.  the  Boanl  adjourned  to  meet  at  Rock  Island,  111.,  S«iturdav,  November  10, 
*^  ^')  a.  m. 


Gun  Foundry  Board. 
Rock  Island,  III.,  Saturday,  Novanber  10,  1883. 


^^-ml  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

^'isitixl  and  examined  the  Uock  Island  Ar-ujual  for  the  purpose  of  determining  the 

"IvdnUi^es  of  this  lot^ation  for  a  Gavcrnmtjat  foundry.     After  discussion  and  du3  can- 
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sideration  of  the  requirements  indicated  by  the  Board  as  a  standard  of  reference,  tk 
Hoard  reserved  its  decision  in  the  case  of  this  arsenal  until  farther  informed  of  the  char- 
acteristics of  other  points  to  be  visited,  in  accordance  with  the  President's  order. 

At  5  p.  m.  the  Doanladjonrned,  to  meet  Tuesday,  November  20,  in  Philadelphia.?! 
nt  11  a.  m. 


Grx  Foundry  Ik)ARi), 
1727  PixE  Street,  Philadelphia,  Pa.. 

TiUfsday,  November  20, 1883. 

Board  met  at  11a.  m.,  pursiuiut  to  adjournment.  All  members  present  except  Gapt. 
E.  O.  Matthews,  United  States  Navy  (absent  on  account  of  steamer  detained  byfog),ai]d 
Col.  T.  G.  Baylor,  United  States  Array  (absent  on  account  of  sickness). 

Filed  communications.     (File  Book  A,  pp.  59-66,  and  File  Book  B,  pp.  56-60.) 

Sent  communication.     (Letter  Book,  p.  117.) 

After  discussion  the  Board  adjourned  at  \.'M)  p.  m.,  to  meet  to-morrow,  Wednesday, 
the  21st  instant,  at  10  a.  m. 


Gux  Foundry  Board, 
1727  PiXE  STREjrr,  Philadelphia,  Pa., 

Wednesday,  November  21, 1883. 

Itoard  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present  except  Colonel  Baylor,  Unitetl  States  Army  (absent  onaax>niit 
of  sickness). 

The  Board  then  proceeded  to  read  and  examine  a  preliminary  draft  of  its  report. 

The  following  resolutions  were  adopted: 

It  is  inexpedient  for  the  Government  to  undertake  the  manufacture  of  tiie  »t«el  for 
modem  cannon. 

It  is  desirable  to  provide  Government  factory  facilities  on  a  sufficient  scale  to  perform 
the  work  of  establishing  standards,  of  making  experimental  guns,  and  of  iabricatiog can- 
non on  a  modem  scale,  looking  forward,  however,  to  encouraging  private  establishmeDts 
to  embark  upon  this  fabrication  under  the  inspection  of  Government  officers,  as  at  preseot 

It  is  inexpedient  to  provide  a  single  Government  factory;  two  are  essential— one fof 
the  Army  and  one  for  the.  Navy. 

That  on  the  receipt  of  price-lists,  now  awaited  from  abroad,  the  steel  raanufaciareis 
shall  be  notified,  as  far  as  practicable,  of  the  probable  cost  of  plant,  tools,  <S^,  neceflsarr 
for  the  manufacture  of  steel  for  cannon,  including  forging  and  tempering,  and  for  the  &^ 
rication  of  the  finished  gun;  and  that  they  be  requested  to  communicate  to  the  Board 
what  size  of  contract  for  guns  or  gun  material  will  justify  them  in  nndertaking  the  pn)- 
dnction  either  of  the  muterial  alone  or  of  the  finished  gun. 

The  ]:k>ard  then  proceeded  to  consider  the  selection  of  two  sites  to  be  recommendejl 
for  Government  gun  factories,  and  decided  upon  the  Watervliet  Arsenal,  West  Troj,  N- 
Y.,  for  the  purposes  of  the  Army,  and  the  Washington  Navy- Yard,  D.  C,  forthepnf' 
poses  of  the  Navy. 

Keceived  communication.     (File  Book  A,  p.  67.) 

The  Board  at  4  p.  m.  adjourned  to  meet  subject  to  the  call  of  its  president. 


GiTx  Foundry  Board. 
17*27  Pjxe  Street,  Philadelphia,  Pa., 

Tuesday,  January  8,  1^- 

Board  met  at  1  p.  m.,  pursuant  to  call  of  its  president.     All  members  pnwnt  c^cep^ 
Mjy.  S.  S.  Klder,  Unitwl  States  Army,  al)sent  (steamer  detained  by  ice). 

Keceived  and  filed  communications.     (File  Book  A,  pp.  (*8-7(>,"and  File  Book  R.  IT 
«l-63). 

Scut  communications.     (Letter  Book,  pp.  228-231.) 

The  president  of  the  Board  submitted  a  draft  of  the  report.     Engaged  revising  sane 
until  4  p.  m.,  when  adjourned  to  meet  to-morrow,  We<lnesday,  January  9,  atlUa.  o- 
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Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Wednesday,  January  9,  1884. 

Let  at  10  a.  m. ,  pursuant  to  a^joumment.     All  menibers  present. 

rther  consideration  of  the  resolutions  adopted  November  21,  the  Board  deemed 

ieut  to  furnish  before  the  publication  of  its  report  the  information  therein  in- 

I  revising  draft  of  report  until  4.30  p.  m.,  when  adjournment  to  meet  to-morrow, 
.Tnnnarj  10,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pink  Street,  Philadelphia,  Pa., 

Thursday f  January  10,  1884. 

Let  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

i  and  tiled  communications.     (File  Book  A,  p.  70.) 

I  revising;  draft  of  report  until  4  p.  m.^whcn  adjourned  to  meet  to-morrow, 

innarv  11,  at  10  a.  m. 


Gi'N  Foundry  Board, 
1727  Pine  Strkbtt,  Philadelphia,  Pa., 

'  Friday,  January  11,  1884. 

Let  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

land  filed  communications.     (File  Book  A,  pp.  77-81,  and  File  IUH>k  B,  pp. 

amunications.     (I^etter  Book,  pp.  232-2!^.) 

3-.  Baylor,  United  States  Army,  was  excused  from  attendance  on  account  of 

less  in  his  family. 

I  revising  draft  of  report  until  o  p.  m.,  when  :uljourned  to  meet  to-morrow, 

January  12,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Saturday,  January  12,  1"?I84. 

let  at  10  a.  m.,  pursuant  to  a^ournmeut.     All  members  present  except  Col. 

lor.  United  States  Army,  absent  on  account  of  serious  illne8<j  in  his  family. 

I  and  tiled  communications.     (File  Book  A,  pp.  82-84.) 

imunications.     (Letter  Book,  pp.  239-241.) 

.  in  revising  draft  of  report  until  4.30  p.  m.,  when  adjourned  to  meet  Monday, 

f,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Monday,  January  14,  1884. 

et  at  10  a.  m.,  pui-snant  to  adjournment.     All  members  present. 

VilUam  P.  Hunt,  G.  Paulding,  and  T.  Davis,  representing  the  tirms  of  the 

on  Iron  Works  and  the  West  Point  Foundry  Association,  appeared  before  the 

submitted  a  verbal  response  to  the  circuiar  letter  addressed  them  by  the  Boanl 

3.    The  Board  requested  that  they  would  submit  their  proposition  in  writing, 

'  agreed  to  do. 

revising  draft  of  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-morrow, 

auuary  15,  at  10  a.  m. 
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Gun  Foundky  Boabd, 
1727  Pine  Street,  Philadelphia,  Pa., 

Tuesday,  January  15,  18S4. 

Board  met  at  10  a.  m.,  pursuant  to  adjoarninent.     All  members  present. 
Received  and  filed  couimuuications.     (File  Book  A,  pp.  85,  86.) 
Engaged  revising  draft  of  report  until  4.30  p.  m.,  when  adjonmed  to  meet  to-morrow, 
Wedne«lAy,  January  IG,  at  10  a.  ni. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Satitrduf/,  January  19,  1884. 

By  dii'ection  of  president  of  the  Board,  sent  communications.     (letter  Bciok,  pp.  242, 
243.) 

Gun  Foundry  IV)abd, 
1727  Pine  Street.  Philadelphia,  Pa., 

Thursday  Jan  uary  21,1 834. 

Board  met  at  1  p.  m,,  at  the  call  of  the  president.     All  members  present. 
Read  and  filed  communications.     (File  Book  A,  pp.  88-91*.) 
Sent  communications.     (Ijetter  Book,  pp.  244  a,  b.) 

Engaged  rex'ising  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-morrow,  Friday, 
February,  1,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa.. 

Fnday,  February  1,  1884. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Received  and  filed  communications.     (File  Book  A,  pp.  92,  93.) 

Sent  communication.     (Letter  Book,  p.  244.) 

Edward  Y.  Townsend,  president,  and  Powell  Stackhouse,  vice-president  of  tlie  Own- 
bria  Iron  Company,  appeared  before  the  Board  to  call  its  attention  to  the  craimcity  and 
quality  of  the  Cambria  steel  castiui;  plant,  and  to  ask  the  Board  for  iiifonuation  that 
would  assist  in  preparing  a  reply  to  the  Boiud's  interrogatories  of  May  1,  1883.  Thej 
were  informed  tliat  all  the  information  the  Board  had  to  communicate  would  he  found 
embodied  in  its  report  soon  to  be  issued,  and  were  requested  to  submit  in  writing  any 
statement  they  wished  to  make  in  relation  to  the  Cambria  works. 

Engaged  in  revising  report  until  4.30  p.  ra.,  when  adjourned  to  meet  to-morrow,  Sal- 
urday,  February  2,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pike  Street,  Philadelphia,  Pa., 

Wednesday,  January  16,  1884. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Received  and  filed  communication.     (File  Book  A,  p.  87. ) 

Engaged  revising  draft  of  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-morrow, 
Thuraday,  January  17,  at  10  a.  m. 

Gun  Foundry  Board. 
1727  Pine  Street,  Philadelphia,  Pa., 

Thursday y  January  17,  18^-1. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Engaged  revising  draft  of  report  until  4  p.  m.,  when  adjourneil  to  meet  to-morrow, 
Friday,  Januaiy  18,  at  10  a.  m. 

Gun  Foundry  1>oakd, 
1727  Pine  Street,  Philaj^elphia,  Pa., 

Friday y  January  18,  IJ^. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Engaged  revising  draft  of  report  until  4  p.  m.,  when  adjourned  to  meet  subject  to  call    Boed  i 

of  its  president.  W  «« < 
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Gun  Foundey  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Saturday,  February  2,  1884. 

met  at  10  a.  in.,  pursuant  to  adjourument.     All  members  present. 
Received  and  filed  comniunicatinn.     (File  Book  A,  p.  94.) 
Sent  <x>mmunication8.     (Letter  Book,  pp.  245,  246.) 

Engaged  revising  report  until  3  p.  m.,  when  adjourned  to  meet  subject  to  the  call  of 
its  president. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Thursday,  February  7,  1884. 

Boani  met  at  1.^^  p.  m.,  at  the  call  of  its  president.     All  members  present. 
Received  communications.     (File  Book  A,  p.  95.) 

Engsfcf^od  revising  report  until  4.15  p.  ra.,  when  adjourned  to  meet  to-morrow,  Friday, 
February  8,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Streiet,  Philadelphia, 

Friday,  February  8,  1884. 

Hoartl  met  at  10  a.  ni.,  pursuant  to  adjournment.     All  members  present. 

Received  communications.     (File  Book  A,  pp.  96,  97.) 

Sent  communications.     (Letter  Book,  pp.  247,  a,  b,  c,  h.) 

Considered  the  advantages  of  the  site  owned  by  the  Government  at  Harper's  Ferry, 
Va, ,  formerly  occupied  as  an  armory. 

Engpaged  revising  report  until  2.30  p.  m.,  when  it  was  adopted  and  the  Board  ad- 
journed »ine  die. 


Navy  Department, 
Waslungtony  D.  C,  Saturday,  February  9,  1884. 

By  direction  of  the  president  of  the  Board  filed  communications  (File  Book  A,  p.  98), 
and  sent  communications  (Letter  Book,  pp.  247  d,  e). 


Navy  Department, 
Washington,  D.  C,  Tuesday,  February  12,  1884. 

By  direction  of  the  president  of  the  Board  filed  communications  (File  Book  A,  p.  99), 
and  fiest  communications  (Letter  Book,  pp.  247  f,  g). 


Navy  Department, 
Washington,  D.  C, Saturday,  February  16,  1884. 

By  direction  of  the  president  of  the  Board  sent  communication  (Letter  Book,  p.  2471), 
and  delivered  report  and  communications  (Letter  Book,  pp.  261,  a,  b)  to  the  honorable 
^Secretary  of  the  Navy  for  transmission  to  the  President. 

Lieutenant  W.  H.  JAQUES, 
United  States  Nary,  Metnber  and  Secretary  of  the  Board. 
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MESSAGE 


FROM    THi: 


PRESIDENT  OF  THE  UNITED  STATES, 


TIIANSMlTTIXa 


The  supplementary  report  of  the  Gun  Foundry  Board^  dated  December' 

20,  1884. 


Dkckmbkk   2*^,  l':J84. — Read,   referred  to  the   Coiumittee   o»    Military   Affairs,   and 

ordered  to  be  printed. 


Executive  Mansion, 

December  22,  1884. 

To  the  Senate  and  Roune  of  Eepresentaiives : 

I  transmit  herewith  the  supplementary  report,  dated  December  20, 
1884,  made,  in  pursuance  of  orders  of  the  Secretary  of  War  and  the 
Secretary  of  the  Navy,  by  the  Gun  Foundry  Board,  appointed  by  me 
in  accordance  with  the  act  of  Congress  ai)proved  March  3,  1883. 

CHESTER  A.  ARTHUR. 
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THE  SECRETARY  OF  THE  NAVY. 


njr. 


CONTENTS. 


sUk^ti  fi*om  the  Pi-esideiit  tviiusuiittiii*^  siippleuieutar^'-  report 343 

pie  DQontary  report 349 

Cost  of  gun  factory 349 

-Oixler  of  the  Secretary  of  War ; 355 

-Order  of  the  Secretary  of  the  Navy 357 

-Copy  of  circular  letter  to  steel  nianufactui'ers 35-* 

-Report  of  Army  committee 360 

-Plan  and  section  of  Army  gun  factory. 
-Map  of  the  Water vliet  Arsenal. 

-List  of  machines  and  tools  for  Army  gun  factory 361 

—Record  of  proceedings  of  Army  committee 363 

-Report  of  Naval  committee 364 

—Plans  of  Naval  gun  factory. 

-Record  of  proceedings  of  Naval  committee ^ 369 

-Cire  olar  letter  of  secretary  American  Iron  and  Steel  Association X6 

—Record  of  proceedings  of  Board 378 

347 


8UPPLEMKST1RY  REPORT  OF  THE  OVN  FOUNDHT  BOARD. 


lie  Gun  Foniidiy  Board,  recouvcned  by  order  of  the  Secretary  of 
ir.  May  7,  1884  (Ai)pendix  A),  and  tbe  Secretary  of  tlie  Navy,  April 
I.SS4  (A]>i»eiidix  B),  was  directed:  ' 

l.  To  prepare  plaus  a!id  estimates  for  the  preparation  and  purchase, 
Ih  fur  the  Army  and  the  ^avy,  of  plants  for  gnn  factories  to  coni- 
^te  jinns  from  0- inch  caliber  to  IGinch   caliber,  including  buildings* 
i\  shrinkin^|)it,  and  to  rej)ort  the  full  and  detailed  estimates  for  the 
St  of  tlie  work  aforesaid. 

-.  To  state  whether  the  same  can  be  better  and  more  economically 
ert'ormed  in  establishments  owned  by  the  Government,  or  by  private 
Diitnict,  or  by  a  combined  system  whereby  the  said  work  can  be  ac- 
omplished  ]iart]y  by  the  Govirnment  and  partly  by  private  contract. 
3.  To  make  s])ecitic  recommendations  as  to  the  best  method  of  i)ro- 
iiriug  steel  for  guns,  and  to  indicate  in  what  manner  appropriations  can 
M)stadvanta*ieously  be  made. 

bi  accordance  with  its  orders  the  Board  met  in  Washington,  D.  C, 
lay  15,  1884,  and  after  due  consideration  appointed  two  committees, 
lie  eouipoj^ed  of  the  army,  the  other  of  the  naval  members  of  the  Board, 
>  i>rq)are  plans  and  estimates  for  gun  factories  for  their  respective  serv- 
!<'^aiul  addressed  a  circular  letter  (Ai)pendix  0)  to  the  steel  nianu- 
tctarers  of  the  United  States, iu  order  to  procure  opinions, based  upon 
ractical  and  business  considerations,  as  to  the  best  method  of  obtain- 
»g  the  required  8ni>ply. 

The  Board  has  met  with  great  difficulty  in  obtaining  the  dt'sired  in- 
>rmati(>n.  No  satisfactory  replies  having  been  received  to  its  circular 
'tter,  the  Board  requested  the  assistance  of  Mr.  James  M.  Swank,  sec- 
-tary  of  the  Ajuerican  Iron  and  Steel  Association,  and  by  his  efforts 
appendix  L)  and  interest  a  meeting  was  effected  with  leading  re|)re- 
!?iUaiives  of  steel  manufacture,  which  has  enabled  the  Board  to  indi- 
*tc  the  terms  on  which  the  manufacture  of  steel  for  guns  of  large  cali- 
I'l"  niijy  be  inaugurated  in  the  United  States. 
^'^  <()nclusion  the  Board  has  to  leport: 

}-  The  total  cost  of  each  gun  factory  will  be  about  $1,000,001). 
Tijf  Army  Committee  has  restricted  its  estimate  (Appendix  D)  to  the 
IJ^pial  tools  for  gun  construction  and  to  the  erection  of  buildings,  as 
boated  in  the  previous  report  of  the  Board,  omitting  such  details  as 
'^'Hiotives,  cars,  railway  tracks,  pipes  for  the  transmission  of  power, 
^^  tracks,  boilers,  engines,  &c. 

*^j»e  estimate  of  the  Naval  Committee  (Appendix  J)  includes  these 
'F'^'aiies,  with  theexce|»tion  of  locomotives  and  rars,  which  swell  the 
I'^'ute  accordingly.  The  buildings  lu'oposid  by  the  twti  committi-es 
^'^  in  form  and  arrangfnient,  as  migiit  be  expected,  for  quite  different 
'^  und  local  coiulitious.  A  careful  study  of  the  two  projects  has  c(?n- 
^•^^l  the  Boanl  that  when  the  estiujates  are  reduced  to  the  same 
^^<liud  there  will  be  nt)  essential  difference  between  them. 
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The  estimates  for  tbe  tools  included  in  the  abov^e  establish luents  ai-e 
based  upon  the  prices  of  such  standard  articles  abroad,  the  Boanl  not 
having  been  able  to  obtain  satisfactory  estimates  for  similar  tools  in 
this  tjountry. 

2,  The  question  whether  the  fabrication  can  be  better  and  naore  eco- 
nomically performed  in  Government  establishments,  or  by  private  con- 
tract, or  by  a  combined  system,  has  been  carefully  considened,  and  the 
Board  has  been  unable  to  discover  any  reason  to  modify  tbe  unanimous 
opinion  expressed  in  it*  report  of  February  16,  1884,  "  that  it  is  more 
judicious  to  establish  gun  factories;"  that  there  should  be  *Hwo  gun 
factories  under  the  control  of  the  Go>'ernment,''  and  "  that  the  Army 
and  Navy  should  be  provided  with  separate  estiiblishments." 

3.  The  Board  repeats  its  unanimous  o|)inion  ^'  that  the  steel  manu- 
facturers should  be  called  upon  to  inovide  the  material,"  and  recom- 
mends— 

I.  An  a])propriation  of  not  less  than  $15,000,000,  one-half  for  the 
Army  and  one-half  for  the  Navy,  to  remain  available  until  expended: 
l)roviiled,  however,  that  none  of  tlie  money  so  appropriated  shall  l>e  ex- 
pended except  in  payment  for  steel  accepted  and  delivered. 

II.  Proposals  to  be  issued  by  the  War  and  Navy  Departments  for 
bills  for  the  8upi)ly  of  the  steel  required  by  each,  rough- bored,  rough- 
turned,  tempered,  and  conforming  to  specifications.  Said  proposals 
shall  divide  the  steel  required  into  two  lots.  Each  lot  shall  include  all  the 
]>arts  for  one-half  of  the  number  of  guns  of  each  caliber.  Each  bid  must 
include  all  of  a  lot  or  lots.  Each  bidder  shall  agree  to  deliver  yearly  a 
specified  quantity  of  each  caliber,  the  time  of  delivery  of  the  smaller  cali- 
bers to  commence  at  the  expiration  of  not  more  than  eighteen  months, 
and  that  of  the  largest  calibers  at  the  expiration  of  not  more  than  three 
years  from  the  date  of  acceptance  of  the  contnvct.  Each  bidder  shall 
specify  the  price  of  the  pares  for  eacli  of  the  several  calibers.  This  price 
may  be  modified  by  the  Government  in  equity,  according  to  the  current 
rates  of  labor  and  material. 

III. — Bids,  to  be  considered,  must  be  made  by  re8i)ou8ible  parties, 
each  of  which  shall  certify  and  guarantee  to  erect  in  the  United  States 
a  suitable  plant  capable  of  making  all  the  steel  required,  and  of  finish- 
ing it,  in  accordance  with  the  (contract. 

From  personal  intercourse  with  prominent  steel  makers  in  the  (Jnited 
States,  the  Board  is  in  a  position  to  assert  that  proposals  issued  on  the 
above  basis  will  be  responded  to,  but  that  it  will  be  necessary  to  appro- 
priate the  entire  amount  recommended  in  order  to  induce  responsible 
steel  manufacturers  to  erect  and  complete  the  plants  to  ]U'odQce  the 
steel  for  the  guns  needed  for  the  national  defen^^e. 

The  above  proposition  contains  only  such  a  guarantee  as  would  be 
required  by  business  men  embarking  in  a  new  and  expensive  undertak- 
ing. 

If  Congress  shall  conclude  to  adopt  measures  for  procuring  the  su]v 
ply  of  guns  required,  it  is  essential  that  its  attention  should  be  called 
to  the  absolute  necessity  of  a])propriating  at  the  same  time  the  82,000,tKM) 
needed  for  the  factories  in  which  the  guns  are  to  be  fabri<*.ated. 

As  it  will  require  at  least  two  years  to  erect  and  e^juip  the  factories, 
and  many  causes  of  delay  may  arise,  the  appropriations  for  them  should 
be  made  at  the  earliest  moment,  that  as  much  time  as  possible  may  be 
allowed  to  perfect  the  arrangements. 

It  is  a}>propriate  to  mention  here  that  the  annual  expenses  for  openit- 
ing  the  factories  must  be  determined  by  the  number  of  tools  in  use  and 
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^  quantity  of  material  fabricated,  and  be  estimated  for  from  time  to 
le  by  the  Departments,  With  this  exception,  the  total  estimate  of 
F^OOOyOiH)  will  complete  the  steel-prodncin|rphiut,eHtablisli  and  equip 
5  steel  guu  factories,  supply  the  guns  for  six  and  one-lialf  years,  and 
LUg'uriite  the  manufacture  of  steel  in  larp:e  masses  in  the  United 

E.  SIMPSON, 
Eear-Admirah  U,  iS.  Navy, 

Fresident  of  the  Board, 
E.  O.  MATTHEWS, 

Capiain,  U.  8.  Navy. 
THOS.  G.  BAYLOR, 
Colonel  of  Ordnance^  U.  8.  Armi/, 
HENRY  L.  ABBOT, 
Lieutenant' Colonel  of  Engineer h, 
Brevet  Brigadur-General^  U.  8,  Army, 
SAMUEL  S.  ELDER, 
Major  Second  Artilleni,  U.  8,  Army, 
W.  H.  JAQUES, 
Lieutenant,  U.  8.  Navy, 
Member  ajid  8e(retary  of  the  Board, 

Wasiii>'GTON,  D.  C,  Beceinber  20, 1884. 
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Appendix  A. 


Navy  Department, 

Waahinffton^  April  30,  1884. 

Sir:  I  have  the  honor  to  transmit  herewith  a  copy  of  the  letter  of 
itractions  to  Eear- Admiral  Edward  Simpson,  president  of  the  Oan 
sundry  Board,  and  respectfully  request  that  you  may  cause  them  to 
oominunicated  to  the  Army  officers  upon  said  Board,  with  directions 
act  in  accordance  therewith  as  members  of  the  Board. 
Very  respectfully,  your  obedient  servant, 

WM.  B.  CHANDLER, 


Secretary  of  the  Ifavy, 


Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 


Navy  Department, 

Washingix>n^  April  29 j  1884. 

Sir  :  You  are  hereby  directed  to  reconvene  the  Oun  Foundry  Board, 
(xrgatiized  under  the  act  of  March  3, 1883. 

The  Board  will  prepare  a  plan  and  estimate  for  the  preparation  and 

purchase  of  plant  for  a  gun  factory  to  complete  guns  from  6inch  cali- 

W  to  16-inch  caliber,  including  buildings  and  shrinking  pit,  and  will 

T^rt  the  lull  and  detailed  estimate  for  the  cost  of  the  work  aforesaid. 

and  whether  the  same  can  be  better  and  more  economically  performea 

in  establishments  owned  by  the  Government,  or  by  private  contract,  or 

^y  a  combined  system,  whereby  the  said  work  can  be  accomplished 

P^ly  by  the  Government  and  partly  by  private  contract,  and  in  what 

^nual  instalments  appropriations  can  most  economically  be  made. 

In  case  the  Board  shall  be  of  opinion  that  the  manufacture  of  the 
^^ceasary  gun  material  should  be  developed  in*  this  country  by  cou- 
nts with  American  manufacturers,  the  Board  may  communicate  with, 
^d  receive  proposals  from,  such  manufacturers,  and  will  cause  to  be 
Pi^pared  and  submitted  suitable  contracts  in  detail  ready  for  execution 
^  case  they  shall  be  approved  by  Congress,  and  will  make  specific  reo- 
^"nnaendatious  concerning  the  same. 

^he  plans  and  estimates  herein  mentioned  may  provide  for  one  gun 
^tory  for  the  Army  and  one  for  the  Navy. 
Respectfully, 

W.  B.  CHANDLER, 
Secretary  of  the  Navy. 

^«ar- Admiral  Edward  Simpson, 

President  of  the  Advisory  Board,  Navy  Department, 

355 
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(First  indorsement.) 

Bespectfally  referred  to  the  Adjatant-G-eneral  to  comply  with  the  le- 
qneat  of  the  Secretary  of  the  l^avy. 
By  order  of  the  Secretary  of  War. 

JOHIS^  TWEED  ALB, 

Chief  Clerk. 
War  Department, 

May  5, 1884. 

War  Department,  Adjutant-General's  Office, 

Waehingtofiy  May  7, 1884. 

OfBicial  copies  respectfully  referred  to  Col.  T.  G.  Baylor,  Ordnance 
Department,  through  the  Chief  of  Ordnance,  to  Lieut.  Col.  H.  L.  Ab- 
bot, Engineer  Corps,  through  the  Chief  of  Engineers,  and  to  Maj.  S.  & 
Elder,  ^cond  Artillery,  through  Headqnarters  Departmentof  the  East; 
for  compliance  with  the  request  of  the  Navy  Department. 
By  order  of  the  Secretary  of  War. 

B.  C.  DRUM, 
Adjutant'  QenereL 

Official  copies. 

B.  C.  DBTJM, 
AdjutanPOenereL 
Adjutant-General's  Office, 

December  19,  1884. 


War  Department, 
Adjutant- General's  Office, 

Washington^  April  30, 1884. 

Sir  :  Instructions  having  been  issued  for  the  reconvening  of  the  Oni 
Foundry  Board  appointed  by  the  President's,  order  of  April  2, 1883,  the 
Secretary  of  War  directs  that  you  report  to  Bear- Admiral  Edward  Simp- 
son, n.  S.  Navy,  President  of  the  Board,  for  duty  on  the  same  at  audi 
place  and  time  as  may  be  designated  by  him. 

Bear- Admiral  Simpson's  address  is.  Naval  Advisory  Board,  Navy  De- 
partment, Washington,  D.  C. 
The  journeys  to  be  performed  are  necessary  for  the  public  service. 
Very  respectfully,  your  obedient  servant, 

B.  C.  DRUM, 

A  djutant-  Oeneral. 
OoL  Thomas  G.  Baylor, 

Ordnance  Department. 
Through  the  Chief  of  Ordnance. 
OfBicial  copy: 

B.  C.  DBUM, 

Adjutant-  OeneraL 
Adjutant-General's  Office, 
December  19, 1884. 

Note. — Similar  letters  were  addressed  to  Lieat.  Col.  H.  L.  Abbpt,  Corps  of  Bngi- 
neers,  and  Mi^.  Samael  S.  Elder,  Second  Artillerj. 
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Appendix  B. 


Kavy  Department, 
Washington^  D.  0.,  April  29,  1884. 

Sir  :  You  are  hereby  directed  to  reconvene  the  Gun  Foundry  Board, 
or^nized  under  the  act  of  March  3, 1883. 

The  Board  will  prepare  a  plan  and  estimate  for  the.  preparation  and 

porchase  of  plant  for  a  gun  factory  to  complete  gnus  from  6-inch  caliber 

to  16-inch  caliber,  including  buildings  and  shrinking  pit,  and  will  report 

the  full  and  detailed  estimate  for  the  cost  of  the  work  aforesaid,  and 

whether  the  same  can  be  better  and  more  economically  performed  in 

establishments  owned  by  the  Government,  or  by  private  contract,  or 

hy  a  combined  system  whereby  the  said  work  can  be  accomplished 

l»rtly  by  the  Government  and  partly  by  private  contract,  and  in  what 

ttrnaal  installments  appropriations  can  most  economically  be  made. 

In  case  the  Board  shall  be  of  opinion  that  the  manufacture  of  the 
necessary  gun  material  should  be  developed  in  this  country  by  contracts 
with  American  manufacturers,  the  Board  may  communicate  with  and 
receive  proposals  from  such  manufacturers;  and  will  cause  to  be  prepared 
aod  submitted  suitable  contracts  in  detail  ready  for  execution  in  case 
thej  shall  be  approved  by  Congress,  and  will  make  specific  recommen- 
dations concerning  the  same. 

The  plans  and  estimates  herein  mentioned  may  provide  for  one  gun 
fictory  for  the  Army  and  one  for  the  Navy. 
Eespectfully, 

W.  B.  CHAFDLEE, 
Secretary  of  the  Navy. 
Bear- Admiral  Edward  Simpson, 
President  of  the  Advisory  Boardj 

Navy  Department. 
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Appendix  C. 


Gun  Foundry  Board, 

Navy  Department, 
Washington^  D.  O.y  May  15, 1884. 

Oentlemen:  There  is  forwarded  to  you  herewith  a  copy  of  the  Re- 1 
port  of  the  Gun  Foundry  Board,  organized  by  order  of  the  President, 
April  2,  1883. 

The  report  has  been  favorably  received  by  Congress,  and  the  Board 
is  again  in  session  for  the  purpose  of  supplying  supplementary  informa- 
tion looking  towards  the  development  of  gun  factories  for  the  Army  and 
the  Navy. 

In  addition  to  what  is  contained  in  the  report,  your  attention  is  par- 
ticularly called  to  the  following  paragraph,  included  in  the  order  under 
which  the  Board  is  now  acting : 

In  caae  the  Board  shall  be  uf  opinion  that  the  manafacture  of  the  necessary  gnn 
material  should  be  developed  in  this  conntry  by  contracts  with  American  manafact- 
nrers,  the  Board  may  commnnicate  with  and  receive  proposals  from  sncb  mannfactur- 
ers,  and  will  caose  to  be  prepared  and  submitted  suitable  contracts  in  detail,  ready 
for  exeoationj  in  case  they  shall  be  approved  by  Congress,  and  will  make  specific 
recommendations  concerning  the  same. 

The  Board  is  also  directed  to  report  ^^in  what  annual  installmentfi  ap- 
propriations can  most  conveniently  be  made." 

You  will  see  from  the  report  that  the  Board  is  very  decidedly  of 
opinion  that  the  gun  material  should  be  developed  in  this  country,  and 
the  object  of  now  addressing  you  is  to  request  from  you  such  proposalB 
as  may  guide  the  Board  in  its  recommendations  as  to  the  annual  appro- 
priations to  be  made.  You  are  requested  to  consider  the  classes  pre- 
sented under  the  head  of  ^'Cost  of  plant  for  the  manufacture  of  guns,'' 
on  page  40  of  the  r^^port. 

There  will  be  required  for  the  largest  guns  a  capacity  for  casting  an 
ingot  of  100  tons.  For  12-inch  and  for  6-inch  guns  there  will  be  required 
a  capacity  for  casting  ingots  of  about  30  tons  and  5  tons,  respectively. 

For  forging  these  masses  there  will  be  required  a  hydraulic  press,  wiUi 
its  accessories;  for  the  largest  castings,  one  of  36-inch  diameter  will  be 
necessary ;  but  for  the  smaller  ones,  presses  of  reduced  power  and  cost 
may  be  substituted. 

For  rough  boring  and  turning,  there  will  be  required  a  plant,  as  shown 
on  page  41  of  the  report. 

For  tempering,  there  will  be  required  a  suitable  furnace  and  tank. 

All  the  above  operations  will  be  required  at  the  foundry  befoi^  the 
parts  will  be  received  at  the  gun  factories,  and  estimates  of  the  cost  of 
the  appliances  are  stated  in  the  report. 

In  whatever  particular  your  works  may  be  deficient  in  the  appliances 
required  above,  you  are  requested  to  consider  the  outlay  necessary  to 
efficiently  equip  your  establishment,  and  to  determine  the  size  of  con- 
tract for  annual  supply  of  gun  material  for  a  term  of  years,  that  will 
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jufltify  you  in  incarring  this  expense  for  plant,  your  remuneration  to  be 
derived  solely  from  the  price  paid  by  the  Ghovemment  for  the  materiid 
after  passing  the  tests  required. 

As  this  subject  is  now  before  Oongpress,  you  are  requested  to  provide 
Die  information  asked  for,  at  your  earliest  convenience.  In  considering 
flie  matter  of  a  plant  for  the  manufacture  of  gun  material,  the  Board 
fDggests  that  you  do  not  lose  sight  of  its  availability  for  the  manufact- 
ore  of  armor,  for  which  a  call  may  be  made  by  the  Government. 
Tery  respectfully, 

BDWAKD  SIMPSON, 
Rear- Admiral^  U.  8.  Navy^  President  of  the  Board. 
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Appbndex:  D. 


BEPOBT  OF  ABMY  COMMITTEE  OF  GUN  F0U2WBY  BOARD, 

Philadelphia,  Pa.,  December  6, 1884 

Sir  :  The  committee  appointed  at  meeting  of  the*  Board  of  May 
1884,  to  prepare  plans  and  estimates  for  the  Army  gun  factory,  lepc 
as  follows : 

BUILDINaS. 

Your  committee  deemed  it  necessary  to  visit  Watervliet  Arse 
for  the  purpose  of  examining  the  grounds  for  a  suitable  location  for  i 
buildings.  It  accordingly  visited  the  arsenal  on  May  30,  and,  with  i 
commanding  officer,  inspected  what  appeared  to  be  the  most  availal 
sites,  and,  after  consideration,  decided  upon  that  marked  in  red  ink 
the  inclosed  map  of  Watervliet  Arsenal.    (Appendix  F.) 

The  buildings  proposed  for  a  plant  for  the  fabrication  of  guns,  ire 
a  6- inch  to  a  16-inch  caliber,  will  be  four  in  number,  viz:  Two  tamii 
and  boring  shops  for  heavy  guns,  one  turning  and  boring  shop  for  L'g 
guns,  and  a  building  for  shrinking  pit. 

A  plan  and  section  of  these  buildings  are  shown  in  the  tracing  hei 
with  submitted.  (Appendix  E.)  Their  estimated  cost  will  be  abo 
(350,000,  without  tools  and  without  the  railway  and  crane  tracks,  Ik 
ers  and  engines,  for  their  service. 

The  general  features  of  these  buildings  are  given  in  the  report  oft 
Board  of  February  16, 1884,  pages  44,  45,  and  46. 

MAOHINES  AND  TOOLS  FOE  OUN  FAOTOBY. 

The  machines  and  tools  needed  for  this  plant  are  given  in  the  rep« 
of  the  Board  of  February  16,  1884,  pages  42,  43,  and  44,  and  your  oc 
mittee  simply  adds  to  the  list  there  given  a  one  hundred  ton  crane 
shrinking  pit,  and  the  sizes  of  the  different  machines.  The  location 
these  machines  in  the  shops  is  shown  in  the  inclosed  tracing  ( Appem 
E). 

If  the  cost  of  the  boilers,  engines,  railway  tracks,  and  tracks  for 
traveling  cranes  be  added  to  the  cost  of  the  tools  as  herein  given  iti 
increase  this  amount  considerably. 

Your  committee  deem  the  above,  with  the  report  of  the  Gun  Foum 
Board  of  February  16, 1884,  a  sufficiently  complete  presentation  of 
plans  and  estimates  for  the  Army  Gun  Factory. 

T.  G.  BAYLOR, 
OoUmel  of  Ordnance^  U.  8.  A.,  Chairman  of  CommiU& 

HENRY  L.  ABBOT, 
Lieutenant-Colonel  of  Engineers^  Brevet  Brigadier-OeneraL  U.  &  1 

SAM'L  S.  ELDER, 
Major  Second  Artilleryj  U.  &  1 
Rear< Admiral  E.  Simpson, 

President  Oun  Foundry  Board, 

Washingtonj  D.  C, 
(4  inclosures.) 


I 

J 


^) 
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Appendix  G. 


LIST  OF  MACHINES  AND  TOOLS  FOB  ARMY  GUN  FACTORY. 

1.  For  guns  up  to  Q-inch  caliber. 

wo  fioish  tarning-lathes,  7  feet  wide,  31  feet  long. 

hree  finish  boruig-lathes,  5  feet  wide,  56  feet  long. 

ne  hitbe  to  chamber,  cat  breech-screws,  &c.,  5  feet  wide,  34  feet  long. 

ne  rifling  machine, '9  feet  wide,  51  feet  long. 

ne  milling  and  drilling  machine,  8  feet  wide,  22  feet  long. 

ne  10-ton  power  traveling  crane. 

ools  for  above,  including — 

.  set  of  turning  tools  for  each  finish  tarning-lathe. 

ne  boring  bar  with  head,  and  cast  steel  tools  for  boring-lathes. 

^ne  chambering  bar  with  cutting  tools. 

>ne  steel  bar  and  cutting  tools  for  screw-cutting  and  shaping  out 

ses. 

^ne  hollow  rifling  bar  with  cutter,  adjustment,  and  cutting  tools. 

[illing  cutter  and  mortise  drills  for  milling  and  drilling  machines. 

he  total  cost  will  be  about  $50,000. 

2.  For  guns  up  to  124nch  caliber. 

'ne  finish  turning-lathe,  15  feet  wide,  51  feet  long. 

hree  finish  boring,  turning,  and  chambering  lathes,  12  feet  wide, 

eet  long. 

^ne  machine  to  cut  breech-screw,  &c.,  7  feet  wide,  58  feet  long. 

>ne  rifling  machine,  16  feet  wide,  84  feet  long. 

^ne«milling  and  drilling  machine,  8  feet  wide,  37  feet  long. 

our  combined  boring  and  turning  face  lathes  for  hoops,  10  feet 

e,  23  feet  long. 

^ne  combined  boring  and  turning  face  lathe  for  trunnion  hoops,  10 

.  wide,  23  feet  long. 

^ne  combined  boring  and  turning  lathe  for  trunnions,  7^  feet  wide, 

eet  long. 

>ne  slotting  machine  for  trunnion  hoops,  8  feet  wide,  15  feet  long. 

>ne  40- ton  power  traveling  crane. 

ools  for  the  above,  including — 

ast-iron  tubes  with  steel  head  and  cutter  for  finish  boring.tubes. 

ast-iron  tube  with  steel  head  and  cutters  for  finish  boring-jackets. 

>ae  chambering  bar. 

ifty  assorted  turning-tools  for  finish  turning-lathes,  and  machine 

cutting  breech  screw  and  spaces. 

ast-iron  hollow  rifling  bar  with  cutter  head,  adjustments,  steel  tube 

actuating  tool,  and  cutting  tools. 
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Four  milling  cutters  and  mortise  drills  for  milling  and  drilling  ida- 
chine. 
The  total  cost  will  be  about  $150,000. 

3.  For  guns  up  to  W-inch  caliber. 

Two  finish  turning  lathes,  16  feet  wide,  75  feet  long. 

Three  finish  boring,  turning,  and  chambering  lathes,  12^  feet  wide,  133 
feet  long. 

One  machine  to  cut  breech-screw,  &c.,  10  feet  wide,  82  feet  long. 

One  rifling  machine,  15  feet  wide,  118  feet  long. 

One  milling  and  drilling  machine,  10  feet  wide,  54  feet  long. 

Four  combined  boring  and  turning-face  lathes  for  hoops,  14  feet  wide, 
32  feet  long. 

Four  combiued<'  boring  and  turning-face  lathes  for  trannion  hoops, 
14  feet  wide,  32  feet  long. 

One  combined  boring  and  turning  lathe  for  trunnions,  7  feet  wide,  2$ 
feet  long. 

One  slotting  machine  for  trunnion  hoops,  12  feet  wide,  15  feet  long. 

One  100-ton  power  traveling  crane. 

Tools  for  the  above,  including — 

Two  cast-iron  tubes,  with  steel  boring  head  and  cutters,  for  finisk 
boring  tubes. 

One  cast-iron  tube,  with  steel  boring  head  and  cutters,  for  finish  bor- 
ing jackets. 

One  steel  chambering  bar. 

Fifty  assorted  turning  tools,  for  finish  turning  lathes  and  machine  for 
cutting  breech  screw  and  spaces. 

One  cast-iron  hollow  rifling  bar,  with  cutter  head,  adjustments,  steel 
tube  for  actuating  tool,  and  cutting  tools. 

Four  milling  cutters  and  mortise  drills,  for  the  milling  and  drilliDg 
machines. 

The  cost  of  above  will  be  about  $350,000. 

To  which  add  one  100-ton  power  traveling  crane  for  shrinking  pit 
•17,500. 

Total  cost,  $367,500. 
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Appendix  H. 


hkvord  of  phockkdings  of  the  army  committee  of  the  gujf 

foundry  board. 

Gun  Foundry  Board,  .Army  Committee, 

New  TarJc  City^  May  29,  1884. 

The  committee  met  in  Army  Building  at  11  a.  m. 

All  the  members  present. 

The  committee  examined  a  tracing  of  an  arrangement  of  shops  for  a 
gnu  factory  prepared  from  a  plan  suggested  by  Messrs.  G-reenwood  and 
Batley,  of  Leeds,  England.  The  committee  decided  to  visit  Water- 
vliet  Arsenal  to  examine  the  ground  to  ascertain  if  a  suitable  site  for 
the  space  required  for  these  buildings  could  be  found.  A  letter  was 
-written  to  the  president  of  the  Gun  Foundry  Board  for  the  necessary 
orders  to  make  this  journey. 

The  committee  at  12  m.  adjourned  to  meet  at  Watervliet  Arsenal 
May  30,  1884,  at  10  a  m.  ' 


Gun  Foundry  Board,  Army  Committee, 
Watervliet  Arsenal^  West  IVoy,  X.  T.,  May  30, 1884. 

The  committee  met  at  10  a.  m. 

All  the  members  present. 

The  committee,  after  a  personal  examination  of  the  grounds,  selected 
a  site  which  in  its  opinion  seemed  most  suitable  and  desirable  for  the 
erection  of  the  buildings  as  represented  in  the  tracing  before  referred 
to. 

The  committee  then  adjourned  subject  to  the  call  of  the  chairmani 
the  members  rejoining  their  respectiv^e  stations. 

S.  S.  ELDBE,  U.  S.  A.,  . 
Major  Second  Artillery^  Member  of  the  Board. 
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Appendix  I. 


be  port  of  the  naval  committee  of  the  gun  foundry  board. 

Philadelphia,  Pa, 

December  6, 1884. 

Sib  :  In  pursuance  to  the  action  of  the  Board,  May  15, 1884,  appoint- 
ing Hear- Admiral  E.  Simpson.  Capt.  E.  O.  Matthews,  and  Lieut.  W.  E 
Jaques,  of  the  Navy,  a  committee  to  prepare  plaus  and  estimates  for 
a  gun-factory  plant  for  the  Navy  at  the  navy -yard,  Washington,  D.  C, 
the  committee  has  to  report  that  it  has  given  every  detail  as  careiiil 
consideration  as  practicable,  has  communicated  with  a  large  number  of 
the  leading  steel  workers,  machinists,  and  manufacturers,  and  has  vis- 
ited those  shops  where  it  was  informed  the  best  systems  could  befoand, 
and  where  the  latest  developments  and  modern  improvements  had 
been  introduced. 

The  committee  was  everywhere  received  with  courteous  attention, 
and  was  euabled  to  make  such  examinations  of  the  different  methods  of 
construction  of  buildings,  foundations,  drainage,  roofing,  lighting,  ven- 
tilation, heating,  arrangement  and  character  of  boilers  and  engines, 
disposition  of  tools,  transmission  of  power,  precautions  against  fire, 
transportation  and  storage  of  material,  supervision  and  economical  ad- 
ministration, a«  were  necessary  to  reply  to  that  portion  of  the  Board's 
instructions  which  (^irected  it  to  ^^  prepare  a  plan  and  estimate  for  tiie 
preparation  and  purchase  of  plant  for  a  gun  factory  to  complete  guM 
from  6-inch  caliber  to  16-inch  caliber,  including  buildings  and  shrink 
ing-pit,  and  to  report  the  full  and  detailed  estimate  for  the  cost  of  \k 
work  aforesaid.'' 

As  a  basis  on  which  to  make  a  ''full  and  detailed  estimate  for  the 
cost  of  a  factory  adequate  to  "the  work  aforesaid,"  the  committee  pro- 
poses a  composite  building  of  iron  and  brick,  of  the  dimensions  shown 
in  the  accompanying  plans  (Appendices  J). 

In  designing  this  building  the  committee  has  been  guided  by  the  con- 
clusions reached  by  the  Board  and  set  forth  in  its  report  of  February 
16, 1884,  under  the  head  of  buildings,  page  44,  and  it  has  adopted  the 
general  features  approved  in  that  report,  to  wit: 

1.  Substantial  foundations. 

2.  Strong  but  economical  superstructures,  secure  against  destruction 
by  fire. 

3.  Carefully-considered  lighting  arrangements. 

4.  Dimensions  suited  to  the  most  convenient  use  of  the  tools,  hot 
which  avoid  waste  space  under  cover. 

It  was  found  that  similar  features  had  already  been  embodied  in  the 
construction  of  the  new  machine  shop  of  the  Dickson  Manufacturing 
Company,  in  Scranton,  Pa.,  and  a  study  of  this  shop  has  assisted  the 
committee  to  its  conclusions. 
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Do  avoid  the  very  large  expenditare  for  suitable  foandations  which 
B  wet,  marshy  character  of  the  larger  portion  of  the  yard  would  re- 
ire,  the  factory  should  be  erected  on  the  solid  ground  east  of  the 
^Due  leading  from  the  main  gate  south  to  the  commandant's  office, 
E3  buildings  now  occupying  this  site  to  be  removed.  To  complete 
3  whole  structure  on  solid  ground,  as  represented  in  the  plana  ( Ap- 
ndices  J),  it  will  be  necessary  to  purchase  a  plot  of  ground  (about 
^,000  square  feet)  to  the  eastward  of  the  present  limits  of  the  yard, 

an  assessed  valuation  of  $13,826  for  the  land  and  improvements 
sreon. 

Ctmay  be  said  in  this  connection  that  the  purchase  of  this  land  has 
Bu  frequently  recommended  by  the  authorities  of  the  yard,  as  shown 

the  following  extract  from  the  report  of  the  civil  engineer  for  the 
Bal  year  ending  June  30, 1869 : 

The  previoos  reports  from  this  office  in  relation  to  thissabjeot  have  aU  reoommended 
»  extension  to  be  made  in  the  same  manner  on  the  east  and  west  sides  of  the  yard, 
kiis  for  this  purpose  are  now  presented,  and  it  is  earnestly  and  respectfully  recom- 
nded  that  the  present  limits  of  the  yard  be  extended  on  the  west  as  far  as  Canal 
Bet,  including  all  south  of  M  street,  and  on  the  east  as  far  as  Eleventh  street,  also 
lading  all  south  of  M  street. 

Ihe  proposed  building  will  occupy  three  sides  of  a  rectangle,  600  feet 
ig  by  390  feet  wide,  with  an  inclosed  court-yard  500  feet  long  and  140 
M  in  width.  The  western  wing  will  run  parallel  to  the  avenue,  at  a 
stance  of  about  100  feet,  the  main  or  southern  portion  to  be  advanced 
Boards  the  river  bank  as  far  as  the  solid  ground  will  permit.  The  west- 
a  wing  will  thus  stand  on  the  old  ground  of  the  yard,  while  the  east- 
D  wing  will  occupy  the  ground  to  Repurchased. 
The  northern  ends  of  the  building  and  court-yard  will  be  connected 
'  rail  with  the  Baltimore  and  Potomac  Kailroad,  and  the  southern  ends 
each  wing  and  the  exits  of  the  main  building  will  be  connected  by 
il  with  the  water  front. 

Ihe  main  building  will  cover  a  shrinking  pit  16  feet  in  diameter  and 
feet  deep,  with  horizontal  re-heating  furnaces  abreast,  and  will  be 
ovided  with  two  traveling  cranes,  one  of  100  tons  and  one  of  25  tons 
pacity,  of  50  feet  hoist  and  span  of  60  feet. 

Ihe  east  wing  will  contain  the  tools  for  the  fabrication  of  the  larger 
isses  of  guns,  up  to  16-inch  caliber,  and  will  be  provided  with  two 
iveling  cranes,  one  of  100  tons  and  one  of  30  tons  capacity,  of  40  feet 
ist  and  span  of  60  feet. 

The  west  wing  will  contain  the  tools  for  the  fabrication  of  the  smaller 
ns,  and  will  be  provided  with  one  25-ton  traveling  crane  of  40  feet  hoist 
d  span  of  40  feet. 

The  boiler-house,  containing  six  boilers  of  100  horse-power  each,  will 
»  situated  in  the  court  yard  and  will  operate  four  engines,  in  houses, 
I  the  west  sides  of  the  wings,  as  follows :  East  wing,  one  of  150  horse- 
wer,  and  one  of  100  horse-power;  west  wing,  one  of  100  horsepower 
d  one  of  75  horse-power.  Exhaust  steam  will  be  employed  for  heat- 
g.  The  lighting  will  be  from  the  roof  and  sides,  and  screens  will  be 
ted  under  the  roof  to  admit  the  direct  light  only  from  the  northward. 
The  proposed  factory  will  incorporate  not  only  the  best  disposition  of 
e  tools  and  appliances  and  the  convenient  and  economical  handling  of 
e  gun  parts,  but  will  provide  suitable  spaces  for  the  manufacture  of 
n  carriages,  the  fitting  of  projectiles  and  other  ordnance  equipments, 
d  the  braces  and  crane-frames  will  afford  foundations  for  offices,  draft- 
r,  pattern,  standard,  and  testing  rooms,  and  the  galleries  for  commu- 
;ation  and  supervision. 
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Many  of  the  arraDgements  herein  proposed  obtain  in  the  new  machine- 
shop  of  the  Dickson  Manufacturing  Company,  at  Scrantoo,Pa.,  previ- 
ously  referred  to,  and  their  advantages  are  well  presented  in  the  follow- 
ing notice  of  that  shop,  published  in  Mechanics  of  April  21, 1883: 

The  arrangement  of  the  shops  of  the  Dickson  Manufacturing  Company,  of  Scimn- 
ton,  will  strike  most  of  our  readers  as  being  especially  well  cuii>»idered.  The  galleries 
are  a  feature  which  is  eminently  valuable.  Tney  have  the  advantage  of  concentitt- 
ing  the  working  force  and  keeping  the  small  tools  within  easy  reach,  while  at  the 
same  time  they  are  entirely  out  of  the  way,  and  as  completely  isolated  as  though  Id 
a  shop  by  themselves  or  on  another  floor  entirely  closed  in.  The  gallery  also  intro- 
duces a  feature  of  considerable  advantage  in  making  the  same  roof  cover  a  greater 
amount  of  floor  space  than  would  be  possible  under  the  strictly  one-story  arraD|:f- 
ment.  For  small  tools  the  amount  of  head  room  needed  is  not  by  any  means  as  gitax 
as  for  larger  ones,  and  here  advantage  has  been  taken  to  place  the  large  tools  in  tlw 
open  space,  while  the  smaller  ones  are  grouped  either  on  the  gallery  floors  or  lieneatk 
them. 

By  the  completion  of  the  main  building,  as  proposed,  and  the  eree 
tion  of  the  wings  to  a  length  only  sufficient  to  cover  the  machines  and 
tools  recommended  by  the  Board  in  its  report  of  February  16,  ISSi 
pages  42  to  44,  inclusive,  the  estimated  cost,  including  the  purchase  of 
the  land,  is  $512,000,  and  the  time  necessary  for  completion,  one  year. 

The  above  estimate,  which,  in  addition  to  ^^  buildings  and  shrinkini: 
pit,"  page  50,  Gun  Foundry  Board's  Report,  February  16, 1884,  indude 
boiler  and  engine-houses,  boilers  and  engines,  with  their  connectiom, 
fitting  of  offices,  wash  and  drafting  rooms,  purchase  of  additional  land, 
grading  and  track-laying,  and  tracks  and  supports  for  cranes,  is  made 
up  of  the  following  items : 

Iron-work 1^09.4:3 

Frames  and  glass 62,567 

Concrete 31,7li 

Qranite 26,1* 

Brick- work 66,71T 

Roofs • ll.SS 

Boiler  and  engine  houses '. 17,190 

Boilers  and  engines iJ5,0W 

Shrinking-pit 2,5« 

Offices 5»,(W 

Grading  and  track-laying 20,  Od 

Additional  land 13,i!S 

Total 511,5S« 

This  factory  will  meet  present  demands  and  be  capable  of  speedy  en 
largement  by  the  extension  of  the  wings ;  but  as  the  present  war  needs 
of  the  Navy  are  roughly  estimated  at  2,000  guns  of  various  calibers,  it 
is  evident  that,  even  with  the  liberal  aia  of  private  industries,  the  total 
capacity  of  the  proposed  building  will  be  required  to  equip  the  Navy 
with  modern  artillery  within  a  reasonable  time.    The  additional  ex- 

Jense  in  order  to  complete  the  entire  structure,  as  proposed,  is  about 
176,000. 

In  making  this  estimate  the  committee  has  considered  the  future  de- 
mands that  will  undoubtedly  be  made  during  the  progress  and  develop* 
ment  of  ordnance  in  the  United  States,  and  has  proposed  such  aa 
arrangement  of  shops  as  will  most  economically  meet  these  demands 
In  the  preparation  of  the  above  plans  and  estimates  the  Committee  htf 
been  assisted  by  Civil  Engineer  A.  G.  Menocal,  U.  S.  Navy. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       367 

The  estimated  cost  of  tools  will  be : 

Oansnp  to  6-inch  caliber 150,000 

GnsB  from  6-iQch  to  12-inch  caliber 150,000 

Gnus  from  Id-inch  to  16-inch  caliber 350,000 

Ab  stated  in  the  report  of  the  Bonrd  previously  referred  to. 

In  order  to  accommodate  the  proposed  biiilding,  two  additional  cranes  will 

be  required,  at  a  cost  of 30,000 

Thetotaloostofthe  tools  will  be 580,000 

The  above  are  prices  founded  upon  estimates  obtained  from  tool  mak- 
ers who  have  had  years  of  experience  in  the  manufactare,  who  have  a 
perfect  knowledge  of  the  necessary  adaptation  to  thepeculiardemandsof 
^nn  construction,  and  whose  workmanship  is  being  constantly  tested  in 
all  the  large  gun  factories  in  the  world. 

The  committee  has  made  every  effort  to  obtain  information  as  to  the 
ability  of  our  home  industries  to  produce  gun  tools,  and  confirms  the 
statement  of  the  Board,  page  8  of  its  report,  February  16, 1884,  that  ^^no 
tools  or  implements  "  for  the  fabrication  of  such  guns — the  ^^  heaviest^ — 
as  the  act  of  Congress  called  for  *<have  been  manufactured  or  are  in  use 
in  the  United  States." 

While  our  own  tool-makers  signify,  in  general  terma^  their  ability  to 
make  gun  tools  of  any  size  and  power,  the  foremost  of  them  admit  that 
much  time  will  be  required  for  the  preparation  of  designs  and  patterns 
before  they  can  produce  tools  equal  in  power,  speed,  and  adaptability 
to  those  recommended  by  the  Board. 

It  is  evident,  therefore,  that  if  it  is  desired  to  provide  the  factory 
with  tools  within  a  reasonable  time,  at  a  reasonable  cost,  and  with  a 
certainty  that  they  will  be  able  to  perform  all  the  work  that  may  be  re- 
qaired  of  them,  with  a  rapidity  capable  of  producing  the  maximum  re- 
salts,  this  work  must  be  inat^urated  with  tools  of  well-established  rep- 
ntation.  In  this  connection  it  should  be  borne  in  mind  there  are  but 
few  firms  in  Euro}>e  who  have  reached  a  position  of  excellence  in  this 
specialty,  and  this  has  only  been  achieved  after  many  years  of  experi- 
ence and  competition. 

In  conclusion  the  committee  reports  the  following  summary  of  its  de- 
tailed estimates  ^^  for  the  preparation  and  purchase  of  plant  for  a  gun 
factory  to  complete  guns  from  6-inch  caliber  to  16-inch  caliber,  includ- 
ing buildings  and  shrinking-pit": 

Buildings  and  shrinking-pit $511, 556 

Tools  and  implements , 580,000 

Total 1,091,555 

E.  SIMPSON, 
Eear-AdmiraU  United  States  Navy^ 

Chairman  of  Committee, 
B.  O.  MATTHEWS, 
Captain^  United  States  Navy. 
W.  H.  JAQUES,       . 
Lieutenant^  United  States  Navy. 

Bear- Admiral  E.  Simpson,  XT.  S.  N^ 

President  Qun  Foundry  ioard. 
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Appendix  K- 


^CORD  OF  THE  SESSIONS  AND  PltOCKEDlNGS  OF  THE  NAVAL  COM- 
MITTEE OF  THE  GUN  FOUNDRY  BOARD,  FROM  JUNE  6,  1884,  TO  OC- 
TOBER 27,  1884. 

Gun  Foundry  Board,  Naval  CoMivnTTEE, 

Netcpprt,  R.  J.,  Friday,  June  6,  1884, 

The  committee  met  at  10  a.  m.,  pursuant  to  tlie  order  of  president 
>f  the  Board. 

Capt.  E.  O.  Matthews  and  Lieut.  W.  H.  Jaques  present. 
Engaged  preparing  details  of  phms  for  gun  factory. 
At  5  x>.  m.  adjourned  to  meet  to-morrow,  Saturday,  the  7th  instant,  at 
)  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Neitportj  E,  L,  Saturday,  June  7, 1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Engaged  preparing  details  of  plans  for  gun  factory. 

At  5  p.  m.  adjourned  to  meet  Monday,  the  9th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Newporty  R.  J.,  Monday,  June  9,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Engaged  preparing  details  of  plans  for  gun  factory. 
At  5  p.  m.  adjourned  to  meet  subject  to  call  of  its  chairman. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Thursday,  June  19, 1884. 

The  committee  met  at  11  a.  m.,  at  its  chairman's  call. 
Bear- Admiral  Simpson  and  Lieutenant  Jaques  present. 
Preparing  details  of  plans  for  gun  factory. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Friday',  the  20th  instant,  at 
0  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Friday,  June  20, 1884. 

The  committee  met  at  10  a.  m.,  jmrsuant  to  adjournment. 
Bear  Admiral  Simpson  and  Lieutenant  Jaques  present. 
Proceeded  to  the  Washington  navy-yard  to  inspect  proposed  site, 
nd  continued  the  preparation  of  detailed  plans  for  gun  factory. 
At  3  p.  m.  adjourned  to  meet  subject  to  call  of  chairman. 
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Gun  Foundry  Board,  Naval  CoMMiTTSEy 

Washington^  D.  0.,  Tuesday y  July  8, 1884. 

The  committee  met  at  10  a.  m.,  pursaant  to  call  of  its  chairman. 

Bear- Admiral  Simpson  and  Lieutenant  Jaqnes  present.. 

Preparing  plans  for  gnn  factory. 

Bead  and  filed  communication  (File  Book  A,  No.  115  A). 

At  3.30  p.  m.  adjourned  to  meet  subject  to  call  of  chairman. 


Gun  Foundry  Board,  Naval  Gommittse, 

New  Yorky  N.  T.,  Monday^  July  U,  1884. 

The  committee  met  at  7  p.  m.,  at  its  chairman's  call. 
All  members  present. 

Engaged  preparing  plans  for  gun  factory  until  11  p.  m.,  when  ad- 
journed to  meet  to-morrow,  Tuesday,  the  15th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

New  York,  N.  T.,  Tuesday^  July  16,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Inspected  the  boilers,  &c.,of  the  New  York  Steam  Heating  Company, 
and  the  construction  of  the  Grand  Central  Depot  and  Seventh  Begi- 
ment  Armory. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  16th  in- 
stant, at  10  a.  m.,  in  Philadelphia,  Pa. 


Gun  Foundry  Board,  Naval  Committee, 

Philadelphia^  Pa.,  Wednesday,  July  16,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Inspected  the  Midvale  Steel  Works,  Nicetown,  and  the  machine- 
«hops  of  William  Sellers  and  Company,  in  Philadelphia. 

At  4  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  17th  instant, 
at  9  a.  m.,  in  Scranton,  Pa. 


Gun  Foundry  Board,  Naval  Committee, 

Scranton,  Pa.,  Thursday,  July  17,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Inspected  the  machine-shops  of  the  Dickson  Manufacturing^  Com- 
pany, the  Scranton  Steel  Works,  and  the  Delaware,  Lackawanna  and 
Western  Steel  Works. 

At  6  p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  18th  instant,  at 
10  a.  m.,  in  Washington,  D.  C. 
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Gun  Foundry  Board,  Naval  Committee, 

Washington^  D.  0.,  Friday^  July  18, 1884. 

Xhe  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

.^U  members  present. 

I*roceeded  to  the  Washington  navy -yard,  and  'with  Civil  Engineer 
If  enocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

j^t  3  p.  m.  adjourned  to  meet  subject  to  the  call  of  chairman. 


Gun  Foundry  Board,  Naval  Comiottee, 

Neioportj  R»  J.,  Friday^  September  12,  1884. 

Tbe  committee  met  at  7.30  a.  m..  Captain  Matthews  and  Lieutenant 
Jaqnes  present. 

Kead  and  filed  communications  (File  Book  A,  Nos.  118,  A,  B,  0,  D). 

Preparing  plans  for  gun  factory  until  1  p.  m.,  when  adjourned  to  meet 
to-morrow,  Saturday,  the  13th  instant,  at  11  a.  m.,  in  Bridgewater,  Mass. 


Gun  Foundry  Board,  Naval  Committee, 
Bridgewater^  Mass.,  Saturday^  September  13,  1884. 

The  committee  met  at  11  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Inspected  the  works  of  the  Bridgewater  Iron  Company,  and  at  4  p.  m. 
adjourned  to  meet  Monday,  the  15th  instant,  at  9.30  a.  m.,  in  Nashua, 
N.  H. 


Gun  Foundry  Board,  Naval  Committed, 

Nashua^  JV.  H.^  Monday^  September  16, 1884. 

The  committee  met  at  9.30  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Inspected  the  works  of  the  Nashua  Iron  and  Steel  Company,  and  at 
3  p.  in.  adjourned  to  meet  to-morrow,  Tuesday,  the  16th  instant  at  10 
a.  m.,  in  Fitchburg,  Mass. 

Gun  Foundry  Board,  Naval  Committee, 

Fitchburg^  Mass.j  Tuesday,  September  16, 1884. 

The  committee  met  at  9.30  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Inspected  the  machine-shops  of  the  Fitchburg  Machine  Company 
and  the  Putnam  Machine  Company. 

Filed  communication  (File  Book  A,  No.  118  B). 

At  5  p.  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  17th  in- 
stant, at  9  a.  ra.,  in  Troy,  N.  Y. 


Gun  Foundry  Board,  Naval  Committee, 

Troy,  X.  Y.,  Wednesday,  September  17,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Inspected  the  Troy  and  Bensselaer  Steel  Works  (Albany  Iron  Works 
— ^Albany  and  B.  Iron  and  Steel  Company),  and  at  3  p.  m.  adjourned  to 
meet  to-morrow,  Thursday,  the  18th  instant,  at  11  a.  m.,  in  Hartford, 
Oonn. 
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Gun  Foundry  Board,  Navai.  Committee, 
Hartford^  Conn.,  Thursday^  September  18,  1884. 

The  commitiee  met  at  11  a.  in.,  pursuant  to  adjounimeut. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  shops  of  the  Colt  Manufacturini?  Company,  and  at  6 
p.  m.  adjourned  t«  meet  tomorrow,  Friday,  the  19th  instant,  £|it  9  a.iD. 


Gun  Foundry  Board,  Naval  Cojimitteb, 

Hartford,  Conn.,  Friday,  September  19,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  ]>resent.  |i^ 

loepected  the  shops  of  the  Pnatt  and  Whitney  Machine  Company, 
and  at  1  p.  m.  adjourned  to  meet  subject  to  chairman's  call. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Wednesday,  September  24, 1884. 

The  committ€»e  met  at  10  a.  m.,  at  its  chairman's  call. 
Rear- Admiral  Simpson  and  Lieutenant  Jaques  present. 
Engaged  preparing  plans  for  gun  factory  until  3  p.  m.,  when  ad- 
journed to  meet  tomonow,  Thursday,  the  25th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  1).  C,  Thursday,  September  25,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

Eear-Admiral  Simpson  and  Lieutenant  Jaques  present. 

Proceeded  to  the  Washington  navy-yard,  and  with  Civil  Engineer 
Henocal  continued  the  preparation  of  plans  and  estimates  for  gan  &o- 
tory. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  26th  instant,  at 
10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  JD.  C,  Friday,  September  26,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 
Rear- Admiral  Simpson  and  Lieutenant  Jaques  pn^sent. 
Preparing  plans  for  gun  factory  until  4  p.  m.,  when  adjoomed  to 
meet  to  morrow,  Saturday,  the  27th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

^YaMhington,  JD.  C,  Saturday,  September  27, 1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

Bear-Admiral  Simpson  and  Lieutenant  Jaques  present. 

Preparing  plans  for  gun  factory  iand  with  the  Secretaries  of  War  and 
the  Navy  insi)ected  the  progress  of  the  manufacture  of  the  all-steel 
guns  (from  5-inch  to  10  inch  caliber)  at  the  Washington  navy -yard. 

At  5  p.  m.  adjourned  to  meet  subject  to  chairman's  call. 
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Gun  Foundry  Board,  NAVAji  Committee, 

Cleveland,  Ohio,  Monday ^  October  6,  1884. 

Xhe  committee  ii^et  at  meridian  at  the  chairman's  call. 
Captain  Matthews  and  Lieutenant  Jaqnes  present. 
Inspected  the  works  of  the  Otis  Iron  and  Steel  Company,  and  at  10 
p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  7th  instant,  at  8  a.  m. 


J^GuN  Foundry  Board,  Naval  Committee, 

Cleveland^  Ohio,  Tuesday^  October  7,  1884. 

The  committee  met  at  8  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Proceeded  to  Alliance,  Ohio,  and  inspected  the  machine  shops  of  the 
If  organ  Engineering  Company. 

At  5  p.  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  8th  instant, 
at  9  a.  m.,  in  Pittsburgh,  Pa. 


Gun  Foundry  Board,  Naval  Committee, 

Pittsburgh,  Wednesday,  October  8,  1884. 

The  committee  met  at  9  a.  ra.,  jjursuant  to  adjournment;  proceeded 
to  Bessemer  Station,  Pennsylvania,  and  inspected  the  shops  of  the 
£dgar  Thomson  Steel  Works. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  9th  instant, 
at  9  a.  m.,  in  Washington,  D.  C. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Thursday^  October  9,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Proceeded  to  the  Washington  navy  yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

At  5  p.  m.  adjourned  to  meet  Monday,  the  13th  instant,  at  11  a.  m. 


Gun  Foundry  Board,  Xaval  Committee, 
^  Washington,  D.  C,  Monday^  October  13,  1884. 

The  committee  met  at  11  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

At  6  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  14th  instant, 
at  10  a.  m. 


Ctun  Foundry  Board,  Naval  Committee, 

Washington,  1>.  C,  Tuesday,  October  14,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to ,  the  Washington  navy -yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory.   Sent  communications  (Letter  Book,  pp.  34,  35). 

At  3  p.  m.  adjourned  to  meet  subject  to  the  chairman's  call. 
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Gun  Foundry  Board,  Naval  Committee, 
Hariford^  Conn,j  Thursday,  September  18,  1884. 

The  committee  met  at  11  a.  m.,  pursuant  to  adjoummeut. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  shops  of  the  Colt  Manufacturing  Company,  and  at  5 
p.  m.  adjourned  t«  meet  to-morrow,  Friday,  the  19th  instant,  £|it  9  a.  m. 


Gun  Foundry  Board,  Naval  Cojimittee, 

Hartford,  Conn,,  Friday^  September  19,  1884 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  present, 
loepected  the  shojis  of  the  Pratt  and  Whitney  Machine  Company, 
and  at  1  p.  m.  adjourned  to  meet  subject  to  chairman's  call. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  0.,  Wednesday,  September  24, 1884. 

The  committee  met  at  10  a.  m.,  at  its  chairman's  call. 
Rear- Admiral  Simpson  and  Lieutenant  Jaques  present. 
Engaged  preparing  plans  for  gun  factory  until  3   p.  m.,  when  ad- 
journed to  meet  to-morrow,  Thursday,  the  25th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D,  C,  Thursday,  September  25,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

Rear-Admiral  Simpson  and  Lieutenant  Jaques  present. 

Proceeded  to  the  Washington  navy -yard,  and  with  Civil  Engineer 
Henocal  continued  the  preparation  of  plans  and  estimates  for  gun  fsM)- 
tory. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  26th  instant,  at 
10  a,  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Friday,  September  26,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 
Rear- Admiral  Simpson  and  Lieutenant  Jaques  pi^sent. 
Preparing  plans  for  gun  factory  until  4  p.  m.,  when  adjoamed  to 
meet  tomorrow,  Saturday,  the  27th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  (7.,  Saturday,  September  27,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

Rear- Admiral  Simpson  and  Lieutenant  Jaques  present. 

Preparing  plans  for  gun  factory  iand  with  the  Secretaries  of  War  and 
the  Navy  iusi)ected  the  progress  of  the  manufacture  of  the  all-steel 
guns  (from  5onch  to  10  inch  caliber)  at  the  Washington  navy -yard. 

At  0  p.  m.  adjourned  to  meet  subject  to  chairman's  call. 
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Gun  Foundry  Board,  NAVAji  Committee, 

Cleveland^  OhiOj  Monday^  October  6,  1884. 

Tbe  committee  met  at  meridian  at  the  chairman's  call. 
Captain  Matthews  and  Lieatenant  Jaques  present. 
Inspected  the  works  of  the  Otis  Iron  and  Steel  Company,  and  at  10 
p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  7th  instant,  at  8  a.  m. 


[^GuN  Foundry  Board,  Naval  Committee, 

Cleveland^  Ohio^  Tuesday,  October  7,  1884. 

The  committee  met  at  8  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Proceeded  to  Alliance,  Ohio,  and  inspected  the  machine  shops  of  the 
Morgan  Engineering  Company. 

At  5  p.  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  8th  instant, 
nt  9  a.  m.,  in  Pittsburgh,  Pa. 


Gun  Foundry  Board,  Naval  Committee, 

Pittsburghy  Wednesday,  October  8,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment;  proceeded 
to  Bessemer  Station,  Pennsylvania,  and  inspected  the  shops  of  the 
Edgar  Thomson  Steel  Works. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  9th  instant, 
at  9  a.  m.,  in  Washington,  D.  C. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Thursday,  October  9,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Procee€led  to  the  Washington  navy  yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

At  5  p.  m.  adjourned  to  meet  31ouday,  the  13th  instant,  at  11  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 
^  Washington^  D.  C,  Monday,  October  13,  1884. 

The  committee  met  at  11  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Meuocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

At  5  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  14th  instant, 
at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  1).  C,  Tuesday,  October  14,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to. the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory.   Sent  communications  (Letter  Book,  pp.  34,  35). 

At  3  p.  m.  adjourned  to  meet  subject  to  the  chairmaii^^  e.v)AV. 
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Gup  Foundry  Board,  Naval  committee, 

Waahingtony  D.  C,  Tiiesday^  October  21,  1884. 

By  direction  of  chairman  of  committee,  sent  •commauication  (Letter 
Book,  p.  36). 


Gun  Foundry  Board,  Naval  Committee, 

Washingtonj  D.  0.,  Wednesday^  October  22,  1884. 

The  committee  met  at  10  a.  m.,  at  its  chairman's  call. 

All  members  present. 

Proceeded  to  the  Washingt-on  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. Prepared  draft  of  committee  report.  Bead  and  filed  commuiii- 
cation  (File  Book  A,  No.  119). 

At  5  p.  m.  acyonmed  to  meet  to-morrow,  Thursday,  the  23d  instant, 
at  9  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 
Washington^  D.  C,  Thursday ^  October  ^23,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gnn  fac- 
tory. Witnessed  the  operation  of  jacketing  one  of  the  Navy  8-inch  aU- 
steel  hooped  rifles.  Prepared  draft  of  committee  report.  Bead  and 
filed  communication  (File  Book  A',  No.  120).  Sent  communication  (Let- 
ter Book,  p.  41). 

At  5  p.  m.  acyouroed  to  meet  to-morrow,  Friday,  the  24th  instajit,  at 
9  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Friday^  October  24,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Prepared  draft  of  committee  report.  Read  and  filed  communication 
(File  Book  A,  No.  121).    Sent  communication  (Letter  Book,  p.  44). 

At  4  p.  m.  adjourned  to  meet  to-morrow,  Saturday,  the  25th  instant, 
at  9  a.  m. 


Gun  Foundry  Board,  Naval  CoM^ffiTTEE, 

Washington^  D.  C,  Saturday^  October  25^  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates.  Proceeded 
to  the  Bureau  of  Ordnance,  Navy  Department,  and,  with  Capt.  Mont- 
gomery^ Sicard,  U.  S.  Navy,  Chief  of  the  Bureau,  and  Commander  C. 
F.  Goodrich,  U.  S.  Navy,  inspector  of  ordnance  of  the  Washington 
navy-yard,  carefully  reconsidered  the  requisites  of  a  gun-factory  plant 
for  the  fabrication  of  modern  cannon.  Sent  communications  (Letter 
Book,  pp.  45,  46,  47). 

At  5  p.  m.  adjourned  to  meet  Monday,  the  27th  instant,  at  10  a.  m. 
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Gun  Foundry  Board,  Naval  Committee, 

Washinfftonj  J).  0.,  Monday^  October  27, 1884. 

The  committee  met  at  10  p.  m.,  pursaant  to  adjoamment. 
.A.11  members  present. 
Sent  commnnicatioQ  (Letter  Book,  p.  50). 

rrhe  committee  then  proceeded  to  a  general  meeting  of  the  Board. 

W.  H.  JAQUES, 
Lieutenant,  U.  8.  Navy. 


( 
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Appendix  L. 


[Office  of  the  American  Iron  and  Steel  Absociation,  No.  26L  South  Foarth  street.] 

Philadelphia,  November  1,  1884. 

Gentlemen:  You  are  already  familiar  with  the  action  of  the  Got- 
ernment  in  appointing;:  a  Gun  Foundry  Board  for  the  purpose  of  obtain- 
ing and  reporting  to  Congress  information  relating  to  the  best  methods 
to  be  adopted  to  supply  the  Army  and  Navy  of  the  United  States  with 
heavy  ordnance  adapted  to  modem  warfare.  In  February  last  the 
Board  submitted  to  Congress  au  elaborate  report,  with  the  details  of 
which  you  are  also  already  familiar.  The  Board  is  charged  with  the 
duty  of  presenting  an  additional  report  to  Congress  at  the  beginning  of 
the  next  session,  on  the  first  Monday  in  December  next.  This  report  is 
expected  to  be  one  of  great  interest  to  the  manufiicturers  of  steel  in  this 
country,  as  it  w^ill  probably  contain  definite  suggestions  for  the  manu- 
facture of  gun  material  tor  the  Government,  to  be  made  of  steel.  It 
may  be  added  that  the  interest  taken  bj^  Congress  at  its  last  session  in 
the  general  proposition  to  establish  in  this  country  the  manufacture  of 
modern  steel  guns  leads  to  tlie  inference  that  this  branch  of  the  Gov- 
ernment will  at  its  next  session  take  definite  action  providing  a  liberal 
permanent  appropriation  for  the  supply  of  material  for  the  manufacture 
of  these  guns.  Before  presenting  its  additional  report  the  Board  is  de- 
sirous of  receiving  from  the  manufacturers  of  steel  in  this  country  more 
definite  proposals  than  it  has  yet  received  from  any  of  them  for  the 
manufacture  of  gun  material.  No  satisfiictory  responses  have  been  re- 
ceived to  a  circular  letter  which  has  been  addressed  bv  the  Board  to 
each  of  the  manufacturers  who  were  supposed  to  be  prepared  to  submit 
the  proposals  referred  to.  The  Board  has  especially  received  no  propo- 
sitions which  could  guide  it  in  stating  to  Congress  what  size  of  contract 
would  induce  manufacturers  to  undertake  the  manufacture  of  gun  ma- 
terial, or  in  what  installments  it  would  be  desirable  that  appropriatious 
for  this  purpose  should  be  made. 

With  the  view  of  obtaining  more  definite  information  from  steel  man- 
ufacturers than  has  yet  been  received,  I  am  officially  advised  by  the 
president  of  the  Gun  P'oundry  Board  that  a  consultation  is  desired  by 
its  members  with  representatives  of  such  firms  of  steel  manufacturers  as 
are  willing  to  seriously  consider  the  questions  submitted  by  the  Board, 
and  I  am  requested  to  arrange  a  meeting  of  these  representatives  with 
the  members  of  the  Board.  In  accordance  with  this  request,  and  after 
consultation  with  members  of  our  executive  committee,  I  respectfully 
invite  your  firm  to  send  one  or  more  representatives  to  confer  with  the 
Gun  Foundry  Board,  at  the  office  of  the  American  Iron  and  Steel  Asso- 
ciation, at  Philadelphia,  on  Tuesday,  November  11, 1884,  at  11  o'clock 
a.  m.,  at  which  time  and  place  an  opportunity  will  be  offered  for  a  gen- 
eral consultation  with  representatives  of  all  the  firms,  and  also  for  sub- 
sequent private  consultations,  if  desired.    The  sessions  of  the  Board  will 
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robably  be  continued  tor  three  days,  bat  it  is  very  important  that  at 
ie  first  session  there  be  a  fall  atten^lance  of  all  who  intend  to  be  present 
b  the  conference. 

X  will  thank  you  to  advise  me  promptly  whether  or  not  your  firm  will 
B  represented  at  the  conference,  and  if  so,  will  you  please  furnish  me 
Itli  the  name  of  your  representative,  or  with  the  names  of  your  repre- 
Bntatives  if  you  conclude  to  send  more  than  one? 
Very  respectfully,  yours, 

JAMES  M.  SWANK, 

Secretary. 
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Appei^dix  M. 


record  of  reconvening,  sessions,  and  proceedings  of  the  gv}f 
foundry  board,  from  may  15,  1884,  to  december  20,  1884. 

Gun  Foundry  Board, 
JEbbitt  House^  WmhingUm^  D.  C7.,  Thursday^  May  15, 1883. 

The  Board  met  at  11  a.  m.,  in  accordance  with  the  instructions  of  the 
honorable  Secretary  of  War  (Appendix  A)  and  the  honorable  Secretary 
of  the  Navy  (Appendix  B)  and  the  order  of  its  president. 

All  members  present. 

The  instructions  were  read  by  the  president. 

Received,  indorsed  (Letter  Book,  p.  17),  and  returned  a  communica- 
tion from  the  Louisville  Board  of  Trade,  forwarded  by  Hon.  A.  S.  Willis 
through  the  Kavy  Department.  Sent  communications  (Letter  Book, 
pp.  15, 18,  20)  and  a  copy  of  the  Board's  report  of  February  16, 1884,  to 
J.  W.  Wright,  superintendent  Board  of  Trade,  Louisville,  Ky.  Pre- 
pared a  circular  letter  (Appendix  C)  and  sent  it  to  the  following  steel 
works : 


Nashua  Iron  and  Steel  Company, 
Nashua,  N.  H. 

Bridgewater  Iron  Company, 
Bridgewater,  Mass. 

Norway  Steel  and  Iron  Works. 

Naylor  &  Co.,  6  Oliver  street,  Bos- 
ton, Mass. 

Albany  and  Rensselaer  Iron  and 
Steel  Company,  Troy,  N.  Y. 

Newark  Steel  Works,  Newark, 
N.  J. 

New  Jersey  Steel  and  Iron  Com- 
pany, Trenton,  N.  J. 

Midvale  Steel  Company,  Nicetown, 
Philadelphia,  Pa. 

Bethlehem  Iron  Works,  Bethle- 
hem, Pa. 

Pennsylvania  Steel  Works,  Steel- 
ton,  Pa. 

Standard  Works,  220  South  Fourth 
street,  Philadelphia,  Pa. 

Black  Diamond  Steel  Works. 


Park  Brothers  &  Co.,  Pittsburgh, 
Pa. 

Edgar  Thomson  Ste«l  Works,  48 
Fitlh  avenue,  Pittsburgh,  Pa. 

Pittsburgh  Steel  Works,  Pitts- 
burgh, Pa. 

Spang  Steel  and  Iron  Companj, 
limited,  Pittsburgh,  Pa. 

Cambria  Iron  and  Steel  Works, 
Johnstown,  Pa. 

Tredegar  Iron  and  Steel  Works, 
Richmond,  Va. 

Cleveland  Rolling  Mill  Company, 
Cleveland,  Ohio. 

Otis  Iron  and  Steel  Works,  Cleve- 
land, Ohio. 

Portsmouth  Iron  and  Steel  Works, 
Portsmouth,  Ohio. 

North  Chicago  Rolling  Mill  Com- 
pany, Chicago,  111. 

Springfield  Iron  Company's  Iron 
and  Steelworks,  SpringfieldjIB* 


Copies  were  also  sent  to  Mr.  J.  M.  Swank,  secretary  of  the  American 
Iron  and  Steel  Association,  for  circulation  and  publication  in  the  Bnl- 
letin  of  the  association. 

Rear- Admiral  E.  Simpson,  Capt.  E.  O.  Matthews,  and,  Lieut.  W.  H. 
Jaques,  of  the  Navy,  were  appointed  a  committee  to  prepare  a  plan  and 
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^timates  for  a  gun-factory  plant  for  the  Navy  at  the  navy-y^rd,  Wash- 
ini:ton,  D.  C,  in  accordance  with  the  precept ;  and  Col.  T.  G.  Baylor, 
Drdnance  Department,  Lieut.  Col.  Henry  L.  Abbot,  Engineer  Corps, 
and  Maj.  Samuel  S.  Elder,  Second  Artillery,  of  the  Army,  were  ap- 
pointed a  committee  to  prepare  a  plan  and  estimates  for  a  gun-factory 
plant  for  the  Army  at  the  Watervliet  arsenal.  West  Troy,  N.  Y.,  in  ac- 
cordance with  the  precept. 
At  3  p.  m.  adjourned,  subject  to  call  of  the  president. 


Gun  Foundry  Board, 
From  May  15  to  October  27,  1884. 

The  committees  appointed  by  the  Board  engaged  in  their  duties.  By 
direction  of  the  president,  sent  the  following  communications:  May  20, 
1884  (Letter-book,  p.  19) ;  June  3, 1884  (Letter-book,  pp.  23, 24);  June  4, 
1884  (Letter-book,  p.  28) ;  June  13, 1884  (Letter-book,  p.  31) ;  June  14, 
1884  (Letter-book,  p.  32) ;  July  18, 1884  (Letter-book,  p.  33) ;  October  26, 
1884  (Tjett^r-book,  pp.  48,  49). 


Gun  Foundry  Board,  Navy  Department, 

Washington^  D.  (/.,  Monday^  October  27,  1884. 

The  Board  met  at  11  a.  m.  at  the  call  of  its  president. 

All  members  present. 

The  record  of  the  last  meeting  wa«  read  and  approved. 

The  Board  then  proceeded  to  read  and. file  communications  (File-book 
A.,  Nos.  102  to  118,  inclusive,  and  No.  122). 

Engaged  reading  reports  and  examining  the  plans  presented  by  the 
b^o  committees  appointed  May  15, 1884. 

At  4  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  28th  instant, 
at  10  a.  m. 


Gun  Foundry  Board,  Navy  Department, 

Washington^  D.  0.,  Tuesday^  October  28,  1884. 

The  Board  met  at  10  a.  m.  pursuant  to  adjournment. 

All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved.  The  reports 
^d  records  of  proceedings  of  the  two  committees  appointed  May  16, 
^^84,  to  prepare  detailed  plans  and  estimates  for  gun-factory  plants  were 
^'^^seuted  and  considered. 

■Uo  satisfactory  replies  having  been  received  from  the  manufacturers 
^<^lressed  by  the  Board  in  its  circular  letter  of  May  15, 1884,  it  was  de- 
^ed  to  address  a  communication  (Letter-book,  p.  51)  to  Mr.  James  M. 
^ank,  secretary  of  the  American  Iron  and  Steel  Association,  request- 
^S  him  to  effect  a  meeting  of  the  Board  with  the  representatives  of  the 
^^»ding  firms  engaged  in  steel  manufactures  in  the  United  States  in 
^^er  that  a  conclusion  might  be  reached  as  to  the  probability  of  re- 
viving from  them  any  proposals  for  the  supply  of  gun  material. 

^fiead  and  filed  communication  (File-book  A,  No.  123). 

At  3  p.  m.  adjourned  to  meet  subject  to  call  of  the  president. 
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Gun  Foundry  Board, 
Philadelphia^  Pa,j  Tuesday y  November  11, 1881 

The  Board  met  at  11  a.  m.  at  the  call  of  it«  president. 

All  members  present  except  Captain  Matthews,  U.  S.  N.,  detained  by 
fog. 

The  record  of  the  last  meeting  was  read  and  approved. 

Proceeded  to  the  offices  of  the  American  Iron  and  Steel  Association, 
and  met  the  following  representatives  of  the  leading  firms  engaged  in 
steel  manufacture  in  the  Unit/cd  States : 

Joseph  E.  xVnderson,  president  of  the  Tredegar^Iron  Company,  of 
Richmond,  Va.;  Samuel  L.  Felton,  president,  and  Maj.  L.  S.  Bent,  vice- 
president  and  general  manager,  of  the  Pennsylvania  Steel  Company,  of 
Steeltou,  Pa. ;  Edward  Y.  Townseud,  president,  and  Powell  Stackhoane, 
vice-president,  of  the  Cambria  Iron  Company,  of  Johnstown^Pa.;  Wil- 
liam Sellers,  president,  and  R.  W.  Davenport,  superintendent,  of  the 
Mid  vale  Steel  Company,  of  Philadelphia,  Pa.;  John  Fritz,  superin 
tendent,  and  Joseph  Wharton,  a  director,  of  the  Bethlehem  Iron  Com- 
pany, of  Bethlehem,  Pa.;  William  G.  Neilson,  manager  of  the  Stand- 
ard Steel  Works,  of  Lewistown,  Pa. ;  Chester  Griswold,  vice-president 
of  the  Albany  and  Rensselaer  Iron  and  Steel  Company,  of  Troy,  N.  Y. 

The  stenographic  minutes  of  the  proceedings  are  filed  (File-book  A, 
No.  142  A). 

Read  and  filed  communications  to  Naval  Committee  of  Gun  Foundry 
Board  (File-book  A,  Nos.  124  to  126  inclusive,  and  129). 

Read  and  filed  communications  (File-book  A,  Nos.  127,  128,  and  130 
to  142  inclusive).  Sent  communications  (Letter-book,  pp.  55,  60^61 
62,  67). 

At  6  p.  m.  adjourned  t-o  meet  to-morrow,  Wednesday,  the  12tli  in- 
stant, at  9  a.  m. 


Gun  Foundry  Board, 
Phil4idelphiay  Pa,^  Norewber  12, 1884. 

The  Board  met  at  9  a.  m.  pursuant  to  adjournment. 

All  members  present. 

The  record  of  the  last  meeting  was  read  and  ai)proved. 

At  the  request  of  tho  admiuistratiou  of  the  Bethlehem  Iron  Compauy, 
procee<led  to  Bethlehem,  Pa.,  and  inspected  that  company's  works. 

At  7  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  13th  instawt, 
at  10  a.  m. 


tu 


Gun  Foundry  Board, 
Philadelphia^  Pa.j  Thursday ^  November  13, 1884. 

The  Board  met  at  10  a.  m,,  pursuant  to  adjournment. 

All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved. 

Messrs.  William  Sellers,  president,  and  R.  W.  Davenport,  superin- 
tendent, of  the  Midvale  Steel  Company ;  Edward  Y.  Townsend,  presi- 
dent, and  Powell  Stackhouse,  vice-president,  of  the  Cambria  Iron  Com- 
pany, appeared  at  their  own  requests  before  the  Board  and  submitted 
verbal  responses  to  the  inquiries  addressed  them  by  the  Boanl  on  Tues- 
day, November  11. 

At  4  p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  14th  instant,  fti 
8  a.  m. 
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Gun  Foundry  Board, 
Philadelphia,  Pa,^  Friday^  November  14,  1884. 

The  Board  met  at  8  a.  m.,  pursuaut  to  adjournment. 
All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved. 
At  the  request  of  the  administration  of  the  Pennsylvania  Steel  Corn- 
any,  proceeded  to  Steeltou,  Pa.,  and  inspected  that  company's  works. 
At  4  p.  m.  adjourned,  to  meet  siibject  to  the  call  of  its  president. 


Gun  Foundry  Board, 

Navy  Department, 
Washington,  D.  C,  Thursday,  November  20,  1884. 

By  direction  of  the  president  of  the  Board,  sent  communications 
ietter-book,  pp.  0%,  69). 

Gun  Foundry  Board, 
Philadelphia,  Pa.,  Friday,  December  5,  1884. 

The  Board  met  at  10  a.  m.,  at  the  call  of  its  president. 
All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved. 
Continued  the  consideration  of  the  two  committee  reports  nnd  revised 
aft  of  supplementary  report.    Read  and  filed  communications  (File- 
K)k  A,  Nos.  143  to  154,  inclusive).    Sent  communication  (Letter-book, 
70,  A). 

At  11.30  p.  m.  adjourned,  to  meet  to-morrow,  Saturday,  the  6th  in- 
ant,  at  9  a.  m. 

Gun  Foundry  Board, 
Philadelphia,  Pa.,  Saturday,  December  6,  1884. 

The  Board  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved.    Adopted  the 

[>orts  of  the  two  committees  and  the  supplementary  report  of  the 

^ard.    Sent  communication  (Letter-book,  p.  70). 

the  Board  resolved  that  its  president,  when  he  deems  expedient, 

%11  communicate  with  all  who  have  furnished  the  Board  with  confl- 

otial  drawings  and  documents,  and  request  instructions  as  to  the 

^position  of  said  confidential  communications. 

At  2  p.  m.  adjourned,  to  meet  subject  to  call  of  the  president. 


Gun  Foundry  Board, 

Navy  Department, 
Washington,  D,  C,  Wednesday,  December  10, 1884. 

By  direction  of  the  president  of  the  Board,  sent  communication  (Let- 
r-book,  p.  72). 

Qxys  Foundry  Board, 

Navy  Department, 
Washington,  D.  C,  Saturday,  December  13, 1884. 

By  direction  of  the  president  of  the  Board,  filed  communications 
lie-book  A,  Nos.  155 156) ;  and  sent  communication  (Letter-book,  p.  75). 
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Gun  Foundry  Boabd, 

Navy  Department, 
Washington^  D.  C,  Sunday,  December  14, 1884. 

By  direction  of  the  president  of  the  Board,  sent  commanication  (Le^ 
ter-book,  p.  76). 


Gun  Foundry  Board, 

Navy  Department, 
Washinifton,  D.  C,  December  20, 1884. 
By  direction  of  the  president  of  the  Board,  delivered  sapplementaij 
report  and  commnnications  (Letter-book,  pp.  79,  80)  to  the  honorable 
Secretaries  of  War  and  the  Navy,  and  the  Board  adjourned  sine  die. 

Lieutenant  W.  H.  Jaques, 
United  States  Navy,  Member  and  Secretary  of  the  Board, 
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-PURCHASES  BT  COVTRACTS  FOR  SUPPLIES  AHD  SERVICES, 
TO  BE  MADE  BT  ADVERTISIHGf,  ETC. 


MEMOBAm)UM  OF  ACGOMP ANTING  PAPERS. 

er  10, 18d3. — ^The  Secretary  of  the  Navy  calls  attention  to  the  chiefs  of 
)  sections  3709,  3718,  and  3722,  Revised  Statutes,  requiring  all  purchases  by 
for  supplies  and  services  to  be  made  by  advertising,  with  certain  exoep- 

•y  4,  1884. — The  Secretary  of  the  Navy,  referring  to  the  foregoing  letter,  and 
tention  to  the  fact  that  there  is  no  rule  of  the  Department  aUowing  pur- 
be  made  in  violation  of  sections  3709,  3718,  and  3722,  where  the  amount 
txceed  $500. 

1884. — The  Fourth  Auditor  of  the  Treasury,  referring  to  recentl^^  discovered 
the  Bureau  of  Medicine  and  Surgery,  and  suggesting  some  changes  in 
bnd  forms  pertaining  to  the  accounts  and  blanks  now  in  use. 
,  1884. — The  Secretary  of  the  Navy  to  the  chiefs  of  Bureaus,  calling  their 
to  the  foregoins  letter  and  requesting  them  to  ascei*tain  the  opinions  of  the 
ciditor,  and  confer  with  the  Second  Compfroller  with  a  view  to  the  adoption 
t  and  safest  possible  forms  to  be  issued  for  vouchers  for  disbursements. 
1884. — The  Fourth  Auditor  gives  total  of  supplies  paid  for  at  the  navy  pay 
der  contract,  open  purchase,  and  those  exempt  from  contract  or  advertise- 

,  1884.— The  Secretary  of  the  Navy,  acknowledging  the  foregoing,  stating 
large  proportion  of  open  purchases  has  been  ^called  to  the  attention  of 

of  Bureaus,  and  saying  he  will  be  glad  to  exafiiine  the  detailed  statement 
it  convenient  opportunity. 

1884. — The  Secretary  of  the  Navy  requesting  the  chiefs  of  Bureaus  to  again 
;he  subject  of  purchases  of  supplies  for  the  Navy,  and  the  Department's  let- 
)rning  the  same,  dated  December  10,  1883,  and  February  4,  1884,  also,  quot- 
the  Fourth  Auditor  of  the  3d  of  July. 
t,  1884. — The  Secretary  of  the  Navy  to  the  Second  Comptroller  of  the 

requesting  that  he  will  at  an  early  date  confer  with  the  Chiefs  of  Bureaus 
vy  Department,  either  with  each  separately  or  at  a  meeting  of  all,  with  a 
he  adoption  of  the  best  and  safest  possible  forms  to  l>e  issued  for  vouchers 
nsements  of  public  money. 

,  1884. — The  Second  Comptroller,  acknowledging  the  receipt  of  the  forego- 
itating  that  he  will  take  pleasure  in  conferring  with  the  chiefs  of  Bureaus. 
,  1884. — ^The  Acting  Secretary  of  the  Navy  (Rear  Admiral  Nichols),  acknowl- 
le  receipt  of  the  foregoing  and  suggesting  that  the  Comptroller  meet  the 
bureaus  either  on  the  17th  or  18th  in  the  office  of  the  Secretary  of  the  Navy 
irposes  indicated. 


Navy  Department, 
Washington^  Decennher  10,  1883, 

Yoor  attention  is  called  to  sections  3709,  3718,  and  3722,  Be- 
atntes,  which  require  all  purchases  by  contracts  for  supplies 
slices  to  be  made  by  advertising,  except  when  a  public  exigency 
prescribe  the  mode  of  advertising  for  supplies  and  contracts, 
K;t  that  no  person  shall  be  received  as  a  contractor  ^*  who  is  not 
factnrer  or  regular  dealer  in  the  articles  which  he  otters  to 
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A  person  to  be  a  regular  dealer,  witiiin  the  meaniDg  of  the  law,  mast 
be  regularly  engaged  in  the  business  of  buying  the  articles  and  selliog 
the  same  to  the  general  public,  and  not  merely  engaged  in  the  business 
of  selling  such  articles  to  the  Navy  Department. 

You   will   please  conform   strictly   to   the  provisions  of  the  above 
statutes,  and  require  conformity  thereto  from  all  persons  acting  under 
your  command  or  direction. 
Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy, 
Chief  Constructor  T.  D.  Wilson,  U.  S.  N., 

Chief  of  Bureau  of  Construction  and  Repair. 

(The  foregoing  was  also  sent  to  the  chiefs  of  Bureaus  of  Yards  and 
Docks,  Equipment  and  Recruiting,  Navigation,  Ordnance,  Medicine 
and  Surgery,  Provisions  and  Clothing,  and  Steam  Engineering.) 


Navy  Department, 
Washington^  February  4, 1884. 

Sir  :  -Referring  to  the  Department's  letter  of  December  10,  1883, 
attention  is  called  to  the  fact  that  there  is  no  rule  of  the  Department 
allowing  purchases  to  be  made  in  violation  of  sections  3709,  3718,  and 
3722,  wiiere  the  amount  does  not  exceed  $500.  If  any  such  definite  rule 
were  to  be  adopted,  then  by  splitting  up  orders  the  law  could  be  effect- 
ually nullified.  Where  the  public  exigency  actually  exists  purchases 
without  advertising  or  competition  maj'  lawfully  be  made,  without  re- 
gard to  amount. 

Where  a  purchase  of  supplies  needed  for  immediate  use  is  so  small 
that  advertising  would  cost  more  than  could  possibly  be  saved  by  com- 
petition the  exigency  might  be  deemed  to  exist.  But  it  will  l>e  seldom 
that  even  a  petty  purchase  cannot  be  made  after  actual  competition. 
Any  departure  from  the  strictest  letter  of  the  law  must  be  judged  by 
itself,  according  to  the  special  circumstances,  and  the  character  and 
position  of  the  officer  making  or  directing  the  purchase. 
Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 

(The  foregoing  was  sent  to  the  chiefs  of  Bureaus  of  Yards  and  Docks, 
Equipment  and  Recruiting,  Navigation,  Ordnance,  Construction  and 
Repair,  Medicine  and  Surgery,  Provisions  and  Clothing,  and  Steam  En- 
gineering. It  was  sent  also  to  the  commandants  of  the  navy-yards, 
shore  stations,  and  to  the  navy  pay  offices.) 


Teeasuby  Department, 
foueth  axjditoe's  office, 

July  3, 188i 

SiE  :  The  recently  discovered  frauds  in  the  Bureau  of  Medicine  and 
Surgery,  and  the  comparison  and  investigation  of  the  vouchers  and 
entries  representing  the  purchases  by  the  other  Bureaus  of  the  Navy 
Department,  which  is  now  in  progress,  show  the  necessity,  in  ray  opin- 
ion, of  some  changes  in  methods  and  forms  pertaining  to  the  accounts 
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Mid  blanks  now  in  nse.  I  think  that  the  blanks  generally  in  nse  for 
'Barean  purchases"  have  been  shown  to  be  both  insufficient  and  danger- 
ous, in  that  they  bear  only  the  signature  of  the  Chief  of  the  Bureau  as 
k  warrant  that  all  the  requirements  of  the  law  and  regulations  have 
Men  complied  with,  including  purchase  after  advertisement  and  at 
cwest  bid,  delivery,  inspection,  &c.  I  am  in  hopes  that  a  uniform  blank 
poncher  may  now  be  adopted  for  all  the  Bureaus,  which  shall  contain  a 
blank  for  the  signature  of  the  proper  officers  charged  with  the  various 
3aties  pertaining  to  purchase,  receipt,  and  inspection  of  supplies ;  which 
yorm  shall  not  be  considered  a  perfect  voucher  until  it  has  received  the 
approval  of  the  Chief  of  Bureau,  after  all  the  subordinate  signatures 
shall  have  been  affixed.  Such  a  form,  if  adopted,  would  be  a  combina- 
bion  of  the  '*yard  bill"  and  "Bureau  bill,"  similar  to  Form  No.  1  of  the 
Bureau  of  Steam  Engineering  now  in  use. 

I  would  respectfully  suggest  that  steps  be  taken  to  insure  a  consulta- 
fcaoD  to  this  end  between  the  Navy  Department  and  the  accounting  offi- 
cers. 

la  this  connection,  I  beg  to  call  your  attention  to  the  third  paragraph 
of  section  273,  Revised  Statutes,  which  requires  the  Second  Comptroller 
fco  report  to  the  Secretary  of  the  Navy  the  official  forms  to  be  issued  in 
t;li6  different  offices  for  disbursing  the  public  money  in  the  Department 
of  the  Navy. 

Very  respectfully, 

CHARLES  BEARDSLEY, 

Auditor^ 

Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy. 


Treasury  Department, 
Fourth  Auditor's  Office, 

July  3, 1884. 

Sir:  Some  months  ago  I  gave  directions  for  an  examination  of 
'Oachers  in  this  office  and  the  preparation  of  a  statement  which  should 
how  the  total  of  supplies  for  the  naval  establishment  paid  for  at  the 
lavy  pay  offices  during  the  fiscal  year  1883.  This  statement  has  re- 
Bntly  been  completed.  It  appears  that  the  total  of  payments  was 
2,293,857.37,  divided  as  follows : 

"■ttcnred  under  contract $685,352  09 

'y  open  nnrchaae 1,096,835  36 

*Xempt  nrom  contractor  advertisement 511,669  92 

The  details  show  the  purchases  of  different  Bureaus,  the  payments 
t  diff<erent  offices,  the  amounts  purchased  of  individuals  and  firms,  and 
tber  interesting  facts,  which  I  shall  be  pleased  to  lay  before  you,  should 
On  so  desire. 

Very  respectfully, 

CHARLES  BEARDSLEY, 

Auditor. 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy. 
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Navy  Department, 

Washingtofij  July  12, 18SL 

Sir:  I  have  to  acknowledge  thereceiptof  your  letter  of  July  3  stating 
the  amount  of  supplies  furnished  the  naval  establishment  through  the 
naval  pay  ofBces  during  1883. 

The  large  proportion  of  open  purchases  has  been  called  to  the  atten- 
tion of  the  chiefs  of  the  Bureaus,  and  I  shall  be  glad  to  examine  the 
detailed  statement  at  the  first  convenient  opportunity. 
Very  respectfully, 

WM.  B.  CHANDLEE, 

Secretary  of  the  Navy. 
Charles  Beardsley, 

Fourth  Auditor  of  the  Treasury. 


[Circular  letter.] 

Navy  Department, 

Washington^  July  12, 1884. 

Sir  :  You  are  requested  to  again  carefully  consider  the  subject  of  par- 
chases  of  supplies  for  the  Navy  under  sections  3709,  3718,  and  3722, 
Revised  Statutes,  and  the  two  letters  of  the  Department  concenuDf 
the  same  dated  December  10,  1883,  and  February  4,  1884. 

By  a  letter  from  the  Fourth  Auditor  to  the  Department,  of  July  3, 
1884,  it  appears  that  during  the  fiscal  year  1883  there  were  paid  for 
supplies  by  the  naval  pay  offices: 

Under  contracts |685,358(» 

Open  parcliases , 1, 096, 8K  36 

Exempt  from  contract  or  advertisement 511,669^2 

Total 2,293,857  5; 

It  does  not  seem  that  the  public  exigencies  could  have  required  80 
large,  a  proportion  of  open  purchases. 

After  having  given  the  subject  renewed  attention,  you  will  arrange 
to  conduct  your  official  business  in  strict  accordance  with  law  andreg 
ulation,  and  will  correct  any  erroneous  practices  which  may  have  pre 
vailed.  No  departure  from  legal  requirements  can  be  justified  by  plead- 
ing old  usage  or  the  custom  of  your  predecessors  in  office.  The  law 
must  be  your  only  guide,  and  you  must  accept  personal  responsibility 
for  the  performance  of  duty  in  strict  accordance  therewith. 
Very  respectfully, 

WM.  E.  CHANDLBE, 

Secretary  of  the  iftifif . 

(The  foregoing  was  sent  to  the  chiefs  of  Bureaus  of  Yards  and  Docks, 
Equipment  and  Eecruiting,  Navigation,  Ordnance,  Construction  ViA 
Bepair,  Medicine  and  Surgery,  Provisions  and  Clothing,  and  Steam 
Engineering.) 


Navy  Dapabtment, 

Washingtanj  July  12, 188i 

Sib  :  Your  attention  is  called  to  a  letter  of  the  Fourth  Auditor  of  the 
Treasury  to  this  Department,  dated  July  3,  relative  to  the  necessity  of 
some  change  in  methods  and  forms  pertaining  to  the  accounts  and 
blanks  now  in  use  for  the  purchase  of  supplies  and  the  disbursement  of 
naval  moneys. 
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Toil  are  reqaested  at  an  early  date  to  ascertain  the  opinions  of  the 

f'oarth  Auditor,  and  also  to  confer  with  the  Second  Gomptroller  with 

%  view  to  the  adoption  of  the  best  and  safest  possible  forms  to  be  issaed 

for  vouchers  for  disbursements,  in  accordance  with  section  273  of  the 

Bevised  Statutes. 

Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  ifavy, 

(The  foregoing  was  sent  to  the  chiefs  of  Bureaus  of  Yards  and  Docks, 
Equipment  and  Recruiting,  Navigation,  Ordnance,  Construction  and 
jKepair,  Medicine  and  Surgery,  Provisions  and  Clothing,  and  Steam  En- 
sneering.) 


Navy  Department, 

Wdshington^  July  12,  1884. 

Sir  :  I  have  to  request  that  you  will  at  an  early  date  confer  with  the 
chiefs  of  the  Bureaus  of  this  Depiartment,  either  with  each  separately 
or  at  a  meeting  of  all,  with  a  view  to  the  adoption  of  the  best  and  safest 
possible  forms  to  be  issued  for  vouchers  for  ilisbursements  of  the  public 
money  in  this  Department.  When  you  have  done  so  I  desire  that  you 
will  revise  all  the  forms  now  in  use  and  report  to  me  any  changes 
deemed  advisable  by  you  in  the  official  forms  to  be  issued,  or  in  the 
manner  and  form  of  keeping  and  stating  the  accounts  of  the  persons 
Employed  in  this  Department,  in  accordance  with  paragraph  3  of  section 
273  of  the  Revised  Statutes. 
Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 
Hon.  W.  W.  Upton, 

Second  Comptroller  of  the  Treasury. 


Treasury  Department, 

Second  Comptrollee's  Office, 

Washington^  i>.  (7.,  July  15, 1884. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the 
12th  instant  requesting  me  to  confer  with  the  chiefs  of  Bureaus  of  your 
Department  at  an  early  date,  ''  with  a  view  to  the  adoption  of  thebest 
and  the  safest  possible  forms  to  be  issued  for  vouchers  for  the  disburse- 
ment of  the  public  money"  in  your  Department,  and  stating  that  when 
I  have  done  so  you  desire  that  I  ''will  revise  all  the  forms  now  in  use," 
and  report  to  you  any  changes  deemed  advisable  in  the  official  forms  to 
be  issued,  or  the  manner  and  form  of  keeping  and  stating  the  account 
of  the  persons  employed  in  this  (your)  Department,  in  accordance  with 
par.  3  of  section  273,  of  the  Revised  Statutes. 

I  shall  take  pleasure  in  conferring  with  the  chiefs  of  Bureaus  as  re- 
quested, at  any  time  that  it  may  be  most  convenient,  either  separately 
or  at  a  meeting  of  all,  for  the  purposes  indicated  by  you,  and  in  com- 
plying with  your  request  in  all  respects. 
Very  respectfully, 

W.  W.  UPTOX, 

ComptrollerJ' 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy, 
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N^AVY  Department, 

WashingtoHj  July  16, 1884. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yonr  favor  of 
the  15th  instant,  in  reply  to  that  of  the  Hon.  Secretary  of  the  Navj^of 
the  12th  instant,  with  reference  to  a  conference  with  the  chiefs  of  Bareaos 
of  this  Department,  upon  the  snbject  of  forms,  &c.,  and  the  mode  of 
transacting  business. 

I  have  this  morning  had  a  consultation  with  the  chiefs  of  the  Bureaos 
of  the  Navy  Department,  and  would  respectfully  suggest  that  yon  meet 
us  in  a  body,  either  to-morrow  or  Friday,  in  the  office  of  the  Secretaiy 
of  the  Navy,  at  such  hour  as  may  be  most  convenient  to  yourself. 

This  course  is  suggested  for  the  reason  that  here  are  our  forms,  books, 
&C.,  at  hand,  more  convenient  to  refer  to  or  produce  than  if  we  were 
obliged  to  carry  them  to  the  Treasury  Department. 

I  will  be  glad  to  have  a  line  from  you  as  to  what  your  pleasure  maybe 
in  the  matter. 

Very  respectfully, 

ED.  T.  NICHOLS, 
Acting  Secretary  of  the  Nc/fi 
Hon.  W.  W.  Upton, 

Second  Comptroller  of  the  Treasury, 


Navy  Department, 
Washingtony  December  4, 1883. 

Sir:  Please  inform  this  Department  whether  there  is  any  objection  to 
having  all  certificates  in  settlement  of  naval  accounts,  which  are  issued 
by  the  Fourth  Auditor  and  Second  Comptroller  of  the  Treasury,  trans- 
mitted to  the  Secretary  of  the  Navy  before  payment ;  the  same  to  be 
forwarded  by  him  to  the  persons  to  whom  payment  is  due. 
Very  respectfully, 

WM.  E.  CHANDLBE, 

Secretary  of  the  Kavy, 
Hon.  W.  W.  Upton, 

Second  Comptroller, 


Navy  Department, 
Wa^hingtonj  December  4, 1883. 

Sir  :  Please  inform  this  Department  whether  there  is  any  objection  to 
having  all  certificates  in  settlement  of  naval  accounts,  which  are  issaed 
by  the  Fourth  Auditor  and  Second  Comptroller  of  the  Treasury,  trans- 
mitted to  the  Secretary  of  the  Navy  before  payment ;  the  same  to  be 
forwarded  by  him  to  the  persons  to  whom  payment  is  due. 
Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 
Hon.  Charles  Beardsley, 

Fourth  Auditor, 
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Treasury  Department, 
Second  Comptroller's  Office, 

Wcishington^  December  6,  1883. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yoar  letter  of 
Hue  4th  instAut,  inquiring  ^'  whether  there  is  an^'  objection  to  having  all 
certificates  in  settlement  of  naval  accoants,  which  are  issaed  by  the 
lourth  Auditor  and  Second  Comptroller  of  the  Treasury,  transmitted 
to  the  Secretary  of  the  Navy  before  payment." 

In  reply  I  ha^je  respectfully  to  say,  my  view  of  the  law  leads  me  to 
the  conclusion  that  there  is  no  legal  or  valid  objection  to  that  course. 

I  am  unable  to  see  that  any  serious  inconvenience  either  to  the  officers 
«f  the  Qovernment  can  arise  from  certifying  all  baLances  of  accounts 
accruing  in  the  Navy  Department  to  the  Secretary  of  the  Department, 
as  required  by  section  273  of  the  Revised  Statutes. 

I  think  it  must  be  admitted  that  certifying  a  balance  to  any  other  of- 
ficer or  person  in  place  of  transmitting  the  certificate  to  the  head  of  the 
Department  is  not,  in  strictness,  such  compliance  with  the  statute  as 
i^ill  render  the  certificate  in  all  respects  operative  as  a  decision,  the  duty 
>f  the  certifying  officer  not  being  terminated  until  the  certificate  issues 
^m  the  office  where  it  is  made,  and  his  acts  not  being  effective  unless 
lone  in  the  mode  authorized.  An  equally  important  consideration  is 
Aat  the  practice  of  certifying  balances  to  some  other  officer,  and  not  to 
'be  Secretary,  substantially  removes  the  claims  from  the  operation  of 
he  important  provision  of  section  191  of  the  Revision  in  regard  to  re- 
suming cases  for  review. 

Very  respectfully, 

W.  W.  UPTON, 

Comptroller. 

Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy, 


Treasury  Department, 

Fourth  Auditor's  Office, 

December  7, 1883. 

Sir  :  Your  letter  of  the  4th  instant,  in  which  you  request  me  to  in- 
3rm  the  Department  whether  there  is  any  objection  to  having  all  cer- 
iftcates  in  settlement  of  naval  accounts,  that  are  issued  by  the  Fourth 
Luditor  and  Second  Comjitroller  of  the  Treasury,  transmitted  to  the 
lecretary  of  the  Nav>  before  payment,  the  same  to  be  forwarded  to  the 
arsons  to  whom  payment  is  due,  has  been  received. 

The  question  is  submitted  without  suggestion  as  to  the  advantage 
hat  is  expected  to  follow,  or  the  object  to  be  attained  from  a  departure 
rem  the  existing  practice.  I  accordingly  reply  that  the  adoption  of 
he  course  contemplated  is  open  to  very  serious  objections,  among  which 
nay  be  mentioned  the  following : 

First.  It  would  change  a  mode  of  doing  business  in  the  Treasury  De- 
)artment,  which  has  been  in  successful  operation  for  more  than  fifty 
fears. 

Secondly.  It  would  introduce  a  new  and  different  method  from  that 
prevailing  in  other  auditing  offices  of  the  l^easury,  and  thus  interfere 
vith  the  unitbrmity  and  harmony  now  existing. 

Thirdly.  It  would  retard  the  dispatch  of  public  business,  increase 
¥ork  and  expense,  and  be  likely  to  lead  to  confusion  and  uncertainty 
n  the  minds  of  claimants  as  to  the  place  of  settlement  of  their  accounts 
md  final  payment  of  their  claims. 
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Fourthly.  It  would  interfere  seriously  with  the  keeping  of  records  m 
this  office,  now  kept  in  accordance  with  settled  methods  based  upoo 
present  practice.  From  the  time  the  first  inquiry  in  relation  to  a  clajm 
is  received  until  final  adjustment  every  step  is  noted,  and  when  tbe 
certificate  is  forwarded  to  claimant  the  history  of  the  case  is  complete; 
and,  even  beyond  this,  inquiries  frequently  arise  in  reference  to  final 
settlement  of  accounts,  where  the  payment  has,  from  accident  or  other 
cause,  been  delayed,  which  it  would  be  impracticable  to  either  promptly 
or  satisfactorily  answer  if  the  proposed  change  were  adopted. 

Fifthly.  It  would  impose  hardships  upon  many  needy  claimantd  who 
can  now  have  their  claims  for  small  amounts  settled  in  two  or  three 
hdurs,  whereas  if  such  claims  must  take  the  usual  course  through  tvo 
Departments,  an  equal  number  of  days,  or  even  a  longer  time,  woald  be 
required.  Such  cases  are  occurring  constantly  where  enlisted  men  ap- 
ply in  person  for  little  balances  due  them  as  wages,  clothing,  or  prize 
money,  and  to  whom  it  is  often  important  that  they  should  receive  the 
small  amounts  with  as  little  delay  as  possible. 

There  are  other  good  reasons  ^  hy  the  present  practice  should  not  be 
changed,  but  it  is  presumed  the  above  will  be  sufficient. 
Very  respectfully, 

CHARLES  BBARDSLEY, 

Hon.  William  B.  Chandler, 

Secretary  of  the  Navy. 


HBMOBANDUM  BY  THE  SECOND  COMPTEOLLEB  IN  REGARD  TO  THE 
PAYMENT  OF  ACCOUNTS  AND  CLAIMS  ARISING  IN  THE  NAVY  DE 
PARTMENT. 

The  powers  of  the  Auditors  and  Comptrollers  in  the  settlement  of  ac- 
counts and  claims  and  in  certifying  balances  are  conferred  and  defined 
by  section  277  and  sections  268  to  275  inclusive  of  the  Revised  Statutes, 
and  it  is  safe  to  say  there  is  no  other  provision  of  statute  that  in  anj 
mannel*  modifies  or  changes  the  modes  there  presented  of  settling  ac- 
counts and  transmitting  the  certificates  of  settlement  from  one  Bareaa 
or  Department  to  another. 

For  the  purpose  of  this  memorandum  it  is  not  necessary  to  go  into 
an  examination  of  the  mode  prescribed  for  other  ofiQcers  than  theFifti 
Second^  Third  and  Fourth  Auditors,  and  the  Second  Comptroller. 

Section  277  empowers  and  requires  the  Auditor  to  examine  all  ^' 
counts,  of  the  kinds  designated  as  within  his  jurisdiction,  and  enactt 
that,  "After  examination  of  such  accounts,  he  shall  certify  the  balanctf 
and  transmit  such  accounts  with  the  vouchers  and  certificates  to  A< 
Second  Comptroller  for  his  decision  thereon." 

From  this  provision  of  the  statute  which  defines  the  duties  of  tlJ« 
Auditor  and  is  the  exclusive  basis  of  all  his  official  power  in  thisresp^ 
it  is  clear  that  he  is  not  required  to  examine  any  accountof  whichbeis 
not  required  to  certify  the  balance  and  transmit  the  certificate  to  th^ 
Second  Comptroller. 

It  is  equally  plain  that  tha^  which  is  to  be  transmitted  by  the  Audit^^ 
to  the  Comptroller  for  decision  is  not  a  matter  that  can  be  decided  W 
the  Auditor.  Section  273,  which  confers  and  defines  the  powers  of  to* 
Second  Comptroller  in  relation  to  such  accounts,  makes  it  his  duty  "^^ 
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xamine  all  accounts  settled  by  the  Second,  Third,  and  Fourth  Auditors, 
nd  certify  the  balances  arising  thereon  to  the  Secretary  of  the  Depart- 
nents  in  which  the  expenditure  has  been  incurred."  This  explicit  Ian- 
linage  pnts  it  beyond  question  that  the  Comptroller  is  required  to  cer- 
fify  to  the  balance  to  the  Secretary  of  the  proper  Department  in  every 
Base  in  which  he  is  required  to  examine  an  account,  and  the  Comp- 
troller's duty  in  regard  to  an  account  of  this  kind  is  not  performed 
until  the  balance  is  certified  to  the  head  of  the  proper  Department. 

As  the  accounting  officers  are  created  by  statute,  and  have  no  powers 
sieept  those  conferred  by  statute,  all  their  attempted  official  acts  are 
rmd  unless  done  in  the  manner  prescribed  by  statute. 

la  practice  three  modes  of  payment  are  resorted  to,  namely:  1st. 
ifhat  is  called  payment  by  report,  or  in  report  cases,  iu  which  the  ac- 
ionnt  is  regularly  audited  and  the  certificate  or  report  transmitted  to  the 
lecretary,  in  strict  compliance  with  the  statute,  before  payment.  2d. 
V'hat  is  called  payment  by  certificate  or  certificate  cases,  in  which  the 
Lnditor  and  Comptroller  issue  their  certificate,  declaring  what  balance 
\  due,  but  transmit  the  certificate  to  a  disbursing  officer  for  payment 
dthout  actuary  submitting  it  to  the  Secretary ;  and  3d.  Payment  by  dis- 
arsing  officers  before  the  account  of  claim  is  examined  by  the  account- 
ig  officers.  In  the  cases  last  mentioned  money  is  drawn  from  the  Treas- 
ry  in  pursuance  of  section  3673  of  the  Kevised  Statutes  and  placed  in  the 
ands  or  to  the  credit  of  a  disbursing  officer,  for  the  payment  of  such  cur- 
dnt  expenses  as  are  so  clearly  due,  and  in  such  certain  sums  that  it  is  rea- 
onable  to  i-equire  a  disbursing  officer  to  pay  them  before  the  respective 
laims  are  audited.  This  mode  of  paying  current  expenses  is  clearly 
•athorized,  and  seems  to  be  indispensable  to  the  convenient  transactioa 
»f  public  business.  It  does  not  necessarily  include  the  payment  of  stale 
T  doubtful  claims,  but  in  the  course  of  business  doubtful  claims  will 
Kscasionally  be  presented  to  disbursing  officers;  old  claims  are  sometimes 
o  represented,  and  disbursing  officers,  doubting  their  authority  to  pay 
n  sach  cases,  and  being  anxious  to  obtain  an  opinion  or  decision  of  the 
kccoanting  officers  iu  advance  of  payment,  a  practice  long  since  growa 
ip  of  referring  such  claims  to  the  accounting  officers  for  such  opinion 
>r  decision,  and  out  of  this  has  originated  the  mode  of  proceeding  known 
itt  ^^certificate  cases."  As  has  been  before  said,  the  certificates  of  this 
das8  differ  in  no  material  or  substantial  respect  from  those  known  as 
'* reports,"  except  in  being  sent  to  a  disbursing  officer  for  payment, 
while  reports  are  always  sent  to  the  Secretary  of  the  Navy  for  his  ac- 
tion. One  of  the  objections  to  transmitting  the  certificate  to  the  dis- 
barring officer  is,  that  such  transmission  is  not  in  compliance  with  a^ 
positive  requirement  of  the  statute,  and  the  certificate  so  transmitted 
to  the  disbursing  officer  cannot  operate  to  authorize  or  justify  a  pay-^ 
^ent  except  upon  the  supposititious  fiction  of  its  having  gone  to  the  Sec- 
^tarv,  an  assumption  which  is  known  not  to  be  true  in  fact — known  to 
'lie  accounting  officers,  to  the  claimant,  and  to  the  disbursing  officer. 
Another  objection  is,  that  such  certificates  may  contain  errors,  and  this 
*iode  deprives  the  Secretary  of  the  Navy  of  all  opportunity  of  return- 
^R  the  certificate  for  correction,  in  pursuance  of  section  191  of  the  Be- 
'^^ed  Statutes,  and  of  all  means  of  pointing  out  errors  in  any  manner,. 
|p  even  knowing  the  nature  of  the  claim  until  after  its  payment.  The 
ourth  Auditor  is  charged  by  section  283  with  keeping  the  public  ac- 
oiints  of  the  Navy  Department,  and  it  has  been  said  he  claims  to  de- 
*Ve  some  power  in  the  settlement  of  claims,  from  the  third  section  of  the 
«t  of  June  19,  1878  (20  Stat,  167),  which  treats  of  a  "general  ac- 
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eonnt  of  advances,"  and  of  the  adjustment  of  appropriations,  and 
says  ^<  the  Fourth  Auditor  shall  declare  the  sums  due  from  the  seyenl 
special  appropriations  upon  complete  vouchers,  as^heretoforej  acoordiog 
to  law;  and  he  shall  adjust  the  said  liabiUties  with  the  '* general  ac- 
count of  advances."    What  the  supposed  authority  is,  or  how  it  is  to  be 
derived  from  that  act,  I  am  not  advised,  but  it  is  dear  that  by  section 
277  of  the  Revised  Statutes  the  Auditor,  after  examining  the  accoiuts 
and  certifying  the  balances,  is  required  ^^  to  transmit  such  accounts  with 
the  vouchers  and  certificate  to  the  Second  Comptroller  for  his  decision 
thereon."    And  by  section  283  he  is  only  to  receive  back  from  the  Sec- 
ond Comptroller  ^^  the  accounts  which  shall  have  been  finally  adjustd? 
What  he  can  do  with  them  while  the  accounts  are  in  the  Comptroller's 
office  for  decision,  or  when  he  again  receives  the  accounts  which  shall 
have  been  finally  adjusted,  does  not  appear.    It  has  always  been  held 
that  after  the  balance  of  an  account  has  been  duly  certified  to  the  Sec- 
retary of  the  proper  Department,  nothing  more  is  required  from  the 
Auditor  than  to  record  the  requisition,  make  the  proper  entries  in  the 
book  of  accounts,  preserve  and  safely  keep  the  papers,  and  report  to 
the  Secretary  of  the  Treasury  as  required  by  the  san^  section,  283. 
Should  the  Auditor  and  Comptroller  make  all  these  settlements  in  the 
mode  now  in  use  in  what  are  called  "  report  ca^es  " — that  is,  in  direct 
compliance  with  sections  277  and  283,  above  referred  to — I  think  no 
inconvenience  would  result.    In  that  case  the  Secretary  of  the  Nan 
would  forward  to  disbursing  officers  for  payment  all  claims  that  can 
more  conveniently  be  paid  in  that  manner,  and  would  issue  his  reqaisi- 
tion  for  the  payment  of  such  as  he  desires  to  have  paid  by  warrant 
drawn  directly  on  the  Treasurer.     Whether  the  money  is  placed  in  the 
hands  of  the  disbursing  officer  or  paid  to  the  claimant  directly  by  the 
Treasurer,  the  money  is  drawn  from  the  Treasury  in  pursuance  of  see- 
tion  3673  of  the  Kevised  Statutes,  which  provides  that  <^All  moneys 
appropriated  for  the  use  of  the  War  and  Navy  Departments  shall  be 
drawn  from  the  Treasury,  by  warrants  of  the  Secretary  of  the  Treasniy, 
upon  the  requisitions  of  the  Secretaries  of  those  Departments,  respect- 
ively, countersigned  by  the  Second  Comptroller  of  the  Treasury,  and 
registered  by  the  proper  Auditor.''    And  the  money  passes  from  the 
Treasury  by  authority  of  section  305,  which  provides  that  "  The  Treas- 
urer shall  receive  and  keep  the  moneys  of  the  United  States,  and  dis- 
burse the  same  upon  warrants  drawn  by  the  Secretary  of  the  Treasury, 
countersigned  by  either  Comptroller,  and  recorded  by  the  Register,  and 
not  otherwige."    It  has  been  asserted  that  section  305  is  modified  by 
the  provision  of  section  269  of  the  Revision,  to  the  effect  that  it  is  the 
duty  of  the  First  Comptroller  "  to  countersign  all  warrants  drawn  by 
the  Secretary  of  the  Treasury,  which  shall  be  warranted  by  law;''  bnt 
it  will  be  found  that  the  provision  of  section  305  is  the  later  enactmeat 
of  the  two,  and  that  if  either  is  modified  by  the  other  it  is  the  older 
enactment  that  is  thus  modified,  namely,  the  one  now  contained  in  sec- 
tion 269,  the  verbiage  of  which  remains  the  same  as  when  enacted,  Sep- 
tember 2, 1789  (1  Stat.,  66),  and  re-enacted  March  3, 1817  (3  Stat.,  367). 
(November,  1883.) 


Treasury  Depabtuent, 

December  11, 1884. 

Sir:  Eeferring  to  your  communication  of  the  1st  instant*,  requesting 
that  hereafter  the  name  of  the  pay  office  be  omitted  in  certificates  issued 
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t>y  the  Fourth  Auditor  in  settlement  of  accounts,  and  left  to  be  inserted 
as  may  be  determined  by  the  Navy  Department,  £  have  the  honor  to 
inclose  a  copy  of  the  report  of  the  Fourth  Auditor  in  the^atter  of  the 
5th  instant,  for  your  information. 
Very  respectfully, 

H.  Mcculloch, 

Seeretary. 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy, 


Treasury  Department, 

Fourth  Auditor's  Office, 
Washington,  D.  C,  December  5,  1884. 

Sir:  I  have  tbe  honor  to  acknowledge  the  receipt  of  a  letter  of  the 
honorable  Secretary  of  the  Navy,  dated  on  the  1st  instant,  and  referred 
by  you  to  this  ofiice,  requesting  that  hereafter  the  name  of  the  pay  office 
be  omitted  in  the  certificates  issued  by  the  Fourth  Auditor,  and  left  to 
be  inserted  as  may  be  determined  by  the  Navy  Department. 

The  change  suggested  by  the  Secretary  I  regard  as  inexpedient  and 
calcnlated  to  produce  confusion  in  the  records  of  this  office,  and  un- 
doubtedly cause  unnecessary  delay  in  all  cases  where  facts  can  now  be 
promptly  ascertained ;  without,  so  far  as  I  can  see,  accomplishing  any 
good  result. 

The  accounting  officers  in  making  up  the  certificates  designate  the 
disbursing  officer  by  whom  they  are  to  be  paid,  and  that  for  the  very 
purpose  of  having  a  complete  record.  A  large  majority  of  the  claim- 
ants are  persons  not  in  service,  and  the  certificates  are  made  payable  at 
places  to  suit  their  convenience ;  the  correspondence  with  such  claim- 
ants being  altogether  with  this  office  enables  it  to  so  direct  the  payment. 
The  certificates  are  returned  to  this  office  as  vouchers  in  the  accounts 
of  the  disbarsing  officers,  and  are  filed  with  the  account,  and  at  any 
subsequent  time  a  reference  to  it  will  show  if  the  certificate  has  been 
paid. 

If  the  request  of  the  Navy  Department  could  be  complied  with,  the 
lu^counts  of  all  the  disbursiiig  officers  would  have  to  be  examined.    The 
^ect  would  be  most  pernicious,  rendering  it  almost  impossible  for  the 
accounting  officers  to  say  whether  any  settled  claim  had  or  had  not  been 
actually  paid. 

The  present  system  has  worked  with  great  success  since  the  forma- 
tion of  this  office  in  1817,  and  to  change  it  now  would  be  highly  unwise, 
»nd  I  am  sure  the  evil  effects  have  only  to  be  brought  to  the  attention 
)f  the  honorable  Secretary  of  the  Navy  to  induce  him  to  change  his 
news. 

Very  respectfully, 

CHAELBS  BBAEDSLBY, 

Auditor. 

Hon.  Hugh  MoCullooh, 

Secretary  of  the  Treasury. 
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correspondence  relating  to  omission  by  fourth  auditor  op 
i       the  order  or  direction  to  disbursing  officers  on  cebtifi- 
cates  of  settled  claims  to  pay  the  same. 

Navy  Department, 
WdshingtoUy  D.  C,  December  1, 1884. 

Sir:  Upou  each  certificate  of  a  settled  claim  issued  by  the  Foarth 
Auditor  of  the  Treasury,  an  order  or  direction  of  payment  is  made, 
naming  some  particular  pay  officer  of  the  l^avy. 

1  have  the  honor  to  request  that  hereafter  the  name  of  the  pay  oflScer 
may  be  omitted  and  left  to  be  inserted  as  may  be  determined  by 
Department. 

Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  ike  Naff 
Hon.  Hugh  McCulloch, 

Secretary  of  tJie  Treasury.  •  lid 


t 

i.r. 
h 

r 

rJ 


Navy  Department, 
WashingtoUy  December  13, 1884.     1 1; 

Sir:  I  have  the  honor  to  acknowledge  your  commanication  of  the  1^ 
11th  instant,  inclosing  a  copy  of  the  report  of  the  Fourth  Auditor  |» 
in  the  matter  of  my  request  of  the  1st  instant,  that  the  name  of  the  liB; 
disbursing  officer  designated  to  pay  certificates  issued  by  the  Foarth  IT 
Auditor  in  settlement  of  claims  be  omitted.  w^ 

Among  the  reasons  given  by  the  Fourth  Auditor  in  his  report,  for 
opposing  my  request,  is  that  which  he  first  urged  in  opposition  to  send-  1*^ 
ing  the  certificates  of  settled  claims  to  this  Department  for  paymentr 
viz,  that  ^^  the  present  system  has  worked  with  great  success  since  the 
formation  of  his  office  in  1817 1'^ 

The  other  objections  urged  by  the  Fourth  Auditor,  relate  to  the  details 
of  office,  which  can  be  readily  adjusted. 

The  Second  Comptroller,  in  his  communication  of  December  6, 1885, 
refers  to  these  minor  objections  as  follows:  ^^I  am  unable  to  see  that 
any  serious  inconvenienc^e  to  the  officers  of  Government  could  arise  in 
certifying  all  balances  of  accounts  occurring  in  the  Navy  Department 
to  the  Secretary  of  the  Department,  as  required  by  section  273  of  the 
Revised  Statutes." 

I  therefore  pass  over  these  minor  objections  without  comment. 

The  statement  quoted  above,  ^Hhat  the  present  system  has  worked 
with  great  success,''  may  be  true,  yet  if  that  system  is  not  in  accord- 
ance with  law  it  should  be  changed. 

Money  is  drawn  from  the  Treasury  by  this  Department  under  section 
3673  of  the  Revised  Statutes,  which  provides  that  "All  moneys  appro- 
priated for  the  use'of  the  War  and  Navy  Departments  shall  be  drawn 
from  the  Treasury  by  warrants  of  the  Secretary  of  the  Treasury,  upon 

the  requisitions  of  the  Secretaries  of  those  Departments,  respectively." 

•  •••••• 

Section  3676  of  the  Revised  Statutes  provides  that  '^All  approprift- 
tions  for  specific,  general,  and  contingent  expenses  of  the  Navy  Depart- 
ment shall  be  under  the  control  and  expended  by  the  direction  of  the 

Secretary  of  the  Navy.'' 

•  •••••  • 

Section  277  of  the  Revised  Statutes  provides  that  "The  Foarth  Au- 
ditor  shall  receive  and  examine  all  accounts  accruing  in  the  Navy 
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ipartment  or  relative  thereto,  •  •  •  •  and  after  examination  of 
ch  acconnts  he  shall  certify  the  balances,  and  shall  transmit  such 
counts,  with  the  vouchers  and  certificates,  to  the  Second  Comptroller 
r  his  decision  thereon." 

Hence  it  appears  that  the  question  raised  is  one  of  law  and  jurisdic- 
m — a  question  of  prime  importance. 

Theduty  of  the  Fourth  Auditor  in  certifying  balances  ceases  when  he 
«  referred  them  to  the  Second  Comptroller. 

Disbursing  officers  of  the  Navy  are  as  clearly  within  the  exclusive 
risdiction  of  this  Department  as  officers  of  other  corps  of  the  Navy. 
It  is  not  competent  therefore  for  any  other  Department  of  the  Gov- 
nment  to  issue  orders  to  disbursing  officers  in  the  performance  of  their 
ities,  without  authority  from  this  Department. 

The  direction  of  the  Fourth  Auditor  to  a  disbursing  officer  of  the 
ivy  to  pay  a  claim,  is  an  order  which  is  an  infringement  of  the  juris- 
ition  of  this  Department.  At  times  these  orders  cannot  be  executed, 
d  the  certificate  would  be  considered  invalidated  if  a  change  therein 
3nld  be  made  in  the  direction  for  payment.  Inconvenience  and  delay 
sue  in  returning  to  the  Fourth  Auditor  such  a  certificate  for  correc- 
n. 

[t  may  at  times  be  convenient  for  the  Department  to  designate  par- 
alar  officers  for  the  payment  of  settled  claims,  and  to  make  provision 
drefor  by  drawing  requisitions  accordingly.  In  such  cases  the  present 
age  operates  against  the  exercise  of  such  discretion. 
The  Department  is  at  all  times  ready  to  enter  upon  any  arrangement 
facilitate  public  business  with  the  Treasury,  but  cannot  approve  a 
Eu^tice,  even  when  ratified  by  long  usage,  which  contravenes  a  pro- 
don  of  law,  and  infringes  upon  its  jurisdiction. 
Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 
Hon.  Hugh  McCullooh, 

Secretary  of  the  Treasury. 
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Ho.  SI.— HAVT-7AED  C0MMI88I0H.  fr^b 

in 
WASHiNaxoN,  D.  C,  December  10, 1888.     fceei 

Hon.  William  B.  Chandler,  r}^ 

Secretary  of  the  Navy :  W^^  '* 

Sir  :  Concurring  fully  in  the  report  submitted  and  the  views  ex-  t^ 
pressed  by  the  commission  on  the  sale  of  navy-yards,  I  cannot  but  express  ft^J 
my  regret  that  it  placed  such  a  construction  upon  the  law  defining  its  f^.  ' 
duties  as  to  place  a  report  of  facts  and  an  expression  of  opinion  upoo  P 
various  questions  connected  with  navy -yards  and  navy-yard  manage-  F  , 
ment  beyond  its  duties ;  more  especially  as  I  feel  confident  that  its  rec-  t  ^ 
ominendations  thereon  would  have  been  made  with  the  same  unaniinity 
as  on  the  questions  considered. 

I  therefore  desire  to  call  your  attention  to  some  particulars  that  seem 

to  nie  worthy  of  consideration,  and  trust,  in  view  of  the  fact  that  Con-       

gress  provided  that  one  member  should  be  a  civilian,  I  shall  not  beoon    1*^ , 
sidered  presumptuous  in  so  doing,  my  views  being  offered  as  those  of  a 
civilian  only. 

The  commission  has  called  attention  to  the  deplorable  condition  of  (J^^^ 
the  yards,  the  disastrous  results  that  have  attended  the  temporary 
expedients  resorted  to,  and  the  inferior  work  performed  under  the  pre- 
tense of  economy,  and  has  shown  that  while  the  aggregate  cost  of  all 
improvements,  repairs  included,  is  $52,574,291.73,  the  present  estimated 
value  is  but  $31,112,974.91,  a  depreciation  for  which  no  good  excuse  can 
be  given. 

This  depreciation  does  not,  however,  exhibit  the  full  results  of  this 
disastrous  policy,  for  it  will  be  seen  by  an  examination  of  the  tables 
that  a  large  number  of  the  so  called  improvements  are  of  a  temporary 
chara(3ter,  many  being  unworthy  of  repair  and  in  such  bad  condition  that 
though  necessarily  appraised  at  a  nominal  value  are  in  fact  unworthy  o^ 
notice  in  connection  with  the  permanent  improvements  of  the  yard.   1^ 
must  also  be  stated  to  complete  the  record  that  considerable  amounts  o: 
money  have  in  times  past  been  expended  for  improvements  and  repaii 
that  were  not  legally  available  for  such  purposes,  and  were  not  therfr 
fore  included  in  the  expenditures  given,  no  record  having  been  kep^ 
thereof.    The  actual  loss  is,  therefore,  greater  than  the  report  woalt^ 
indicate. 

The  commission  also  found  it  in  many  instances  impossible  to  ascertaii 
the  cost  of  the  various  improvements  they  were  instructed  to  appraiser  > 
or  of  the  repairs  and  improvements  made  to  any  of  them,  aud  was  ther^  ' 
fore  unable  to  furnish  anything  more  than  an  approximation  theret»^ 
I  desire  in  this  connection  to  call  special  attention  to  the  importance  o^  ^ 
subjecting  the  accounts  of  the  navy-yards  to  a  preliminary  exarainatio«^^ 
under  the  direction  of  the  Secretary  before  transmitting  them  to  theac" 
counting  officers  of  the  Treasury,  in  order  to  ascertain,  by  grouping  tlt< 
expenditures  of  the  various  yards  and  bureaus  in  a  proper  manner,  tli 
cost  of  each  improvement  in  every  yard,  of  every  ship,  and  of  the  repair 
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in  which  should  be  included  the  proportional  expense  of  main* 
the  yard,  as  hereinafter  explained. 

a  system  would  furnish  the  responsible  executive  with  informa- 
ispensabletoan  intelligent  interposition  of  his  authority  in  time  to 
irregularities,  or  check  wasteful  or  illegal  expenditures ;  whereaa 
ow  dependent  upon  the  accounting  officers  of  the  Treasury  for 
formation,  which  for  obvious  reasons  it  is  impossible  for  them  to 
in  time  to  be  of  any  real  and  practical  value,  the  much-lauded 
little  understood  system  of  <^ checks  and  balances"  imposed  by 
asury  resolving  itself,  when  analyzed,  into  a  mere  question  of 
ig  the  accounts  of  disbursing  officers,  which  has  little  or  no  rela- 
;he  promotion  of  economy  or  the  prevention  of  extravagance  or 
«  the  records  prove.  I  do  not,  in  making  these  remark^f^,  desire 
fage  the  services  rendered  by  the  accounting  officers  in  the  per- 
se of  their  important  and  legitimate  duties,  but  to  call  at^ntion 
adlacy  of  the  popular  idea  that  incapacity  or  dishonesty  on  the 
executive  officers  can  be  remedied,  prevented,  or  detected  by  a 
amination  of  the  accounts  of  their  expenditures  by  the  account- 
another  Department,  who  neither  have,  nor  can  have,  any  ade- 
:nowledge  of  the  value  of  the  work  alleged  to  have  been  per- 
or  of  the  facts  in  the  case,  an  idea  that  is  not  only  without 
ion  in  fact,  but,  as  the  record  shows,  has  enabled  dishonest  offi- 
protect  themselves  irom  detection  during  years  of  continued 

lommission  has  called  attention  to  the  urgent  necessity  for  more 
ind  to  the  fact  that  the  use  of  iron  and  steel  for  ship-building 
)8  has  very  greatly  increased  the  necessity  therefor,  but  it  haa 
>wn  by  comparison  with  the  resources  of  foreign  yards  how 
y  inadequate  are  those  of  our  own,  or  called  attention  to  the 
kut  consideration  that  docks  are  the  only  indispensable  adjuncts 
vy  that  cannot  be  improvised  with  success,  the  length  of  time 
1  for  their  construction,  which  is  from  three  to  five  years  for  a 
lUd  from  twelve  to  eighteen  months  for  a  wooden  dock,  render- 
mpossible  to  complete  them  in  case  of  war  in  time  to  be  of  any 
iue. 

G^ovemment  possesses  to-day  but  one  floating  and  three  stone 
bvailable  for  immediate  use,  of  which  one  requires  lengthening, 
)  such  extensive  repairs  that  they  cannot  be  made  on  accouQt  of 
le  that  would  be  required,  so  indispensable  is  the  dock  to  the 
lance  of  the  current  work  of  the  yard,  though  the  necessity 
r  is  so  great  as  to  imperil  the  structure.  If  to  these  we  add  the 
oe  dock  now  nearly  completed  at  Mare  Island  and  a  small  marine 

at  the  Washington  yard,  the  utmost  resources  of  our  navy- 
re  fully  stated.  I  cannot,  under  these  circumstances,  too  strongly 
e  immediate  commencement  of  at  least  one  additional  dock  at 
sland,  New  York,  Norfolk,  and  Boston,  and  the  construction  of 
as  rapidly  as  possible  until  there  are  at  least  four  good  docks 
of  these  yards.  This  may  be  considered  an  extravagant  recom- 
ion,  but  in  view  of  the  evidence  presented  to  the  commission,  I 
e  that  it  is  reasonable  and  moderate,  and  therefore  place  it  on 
trusting  to  the  future  for  my  vindication.    No  country,  indeed, 

any  pretensions  to  the  name  of  a  naval  power,  is  so  poorly  pro- 
dth  appliances  for  dockage,  ample  facilities  for  which  are  so 
il  to  the  maintenance  of  an  effective  navy, 
indeed  is  the  importance  attached  to  docks  in  England  that 
;h  she  has  forty-six  docks  in  her  home  and  six  in  her  colonial 
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yards,  she  is  at  tlie  present  time  constracting  several  new  ones  of  ex- 
traordinary size ;  and  altboagh  there  are  one  hundred  and  eighty-fov 
private  docks  in  the  various  ports  of  Great  Britain  and  Ireland,  and 
fifty -four  in  her  colonial  ports,  the  Board  of  Admiralty  are  authorized 
to  make  advances  to  parties  who  will  construct  new  ones  in  accordanoe 
with  the  requirements  of  the  board,  the  Government  receiving  no  other 
return  therefor  than  the  right  to  their  use  in  case  of  emergency.  There 
are  on  the  other  hand  in  this  country  but  twenty-four  private  docks  on 
the  Atlantic  and  Gulf  coast,  two  on  the  Pacific,  and  twenty  on  the  lakee 
of  sufficient  size  to  dock  even  a  small  gun-boat,  of  which  but  eight  in 
all  are  of  capacity  to  receive  a  first-class  cruiser :  It  would  seem  there 
fore  well  worthy  of  consideration  whether  similar  authority  should  not 
be  conferred  on  the  Navy  Department. 

The  attention  of  the  commission  was  also  called  to  the  attempts 
that  have  been  made  to  reduce  the  cost  of  maintaining  armored  ships 
in  contrition  for  immediate  use  in  case  of  war,  and  it  would  seem  from 
the  information  obtained  that  important  steps  toward  solving  this  great 
problem  have  been  taken,  by  storing  them  on  shore,  as  an  iron  ship  out 
of  water  and  housed  over  should  suifer  no  practical  depreciation,  or  re- 
quire any  great  expenditure  save  for  paint,  while  it  would  be  ready  for 
service  at  a  few  days'  notice.    I  therefore  earnestly  recommend  the  ap- 
pointment of  a  naval  board  to  examine  and  report  upon  the  methods  nof 
in  use  to  accomplish  this  end,  and  that  in  case  they  deem  them  success- 
ful, and  the  remedy  effectual,  immediate  steps  be  taken  to  constmci 
storage  docks  or  piers  for  such  number  of  armored  vessels  as  may  be 
deemed  requisite  to  place  the  Navy  in  proper  and  effective  condition.  I 
would  also  urge  that  immediate  steps  for  the  construction  of  such  ves- 
sels be  taken,  for  it  must  be  remembered  that  a  first-class  armored  vessel 
cannot  be  built  in  less  than  three  to  five  years ;  that  we  have  in  this 
country  no  appliances  to  produce  the  materials  therefor,  and  that  the 
days  when  a  fleet  of  frigates  and  line-of-battle  ships  fully  able  to  meet 
their  antagonists  could  be  constructed  and  commissioned  in  four  months 
and  gun-lK)ats  in  ninety-days,  have  passed  forever.     In  making  this 
recommendation  I  have  no  expectation  of  meeting  the  approval  of  that* 
class  of  citizens  who,  while  clamoring  for  '^  a  vigorous  foreign  policy/ 
are  unwilling  to  appropriate  the  money  nec^essary  for  the  constractioto 
of  such  a  navy  as  alone  can  make  such  a  policy  possible,  but  on  the  con- 
trary scent  a  job  in  every  estimate,  and  are  apparently  never  so  happy 
as  when  denouncing  and  ridiculing  a  branch  of  the  public  service  to 
which  we  owe  our  existence  as  a  nation.    It  appears  probable,  however^ 
that  the  value  of  an  effective  navy  will  not  be  appreciated  by  a  majority 
of  American  citizens  until  they  have  learned  by  sad  experience  that 
while  an  army  may  ^^spriug  from  the  ground"  at  a  moment's  notice^ 
time  as  well  as  money  is  required  to  create  a  navy  that  can  meet  witU 
the  slightest  prospect  of  success  the  fleets  of  any  great  naval  power. 

The  commission  has  called  attention  to  the  defenseless  condition  of 
our  navy-yards,  and  the  importance  of  rendering  them  impregnable  at 
the  earliest  moment.    I  desire,  in  this  connection,  to  call  attention  to 
the  fact  that  the  plans  for  such  fortifications  are  in  many  countries  w^ 
proved  and  determined  upon  by  mixed  boards  of  military  and  naval 
officers,  though  designed  and  constructed  by  military  engineers,  as  here- 
It  seems,  under  these  circumstances,  remarkable  that  no  such  precaa- 
tionary  measure  prevails  here,  as  the  fortifications  of  our  yards,  unlike 
those  of  Europe,  are  planned  for  defense  against  naval  attacks  only,  and 
especially  as  our  Navy  demonstrated  its  ability  to  pass  in  wooden  ships 
with  comparative  impunity  the  strongest  fortifications  our  eogineers 
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1  able  to  devise  and  the  entire  resources  of  the  Gontederacy  to 
ent,  it  would  seem  well  therefore  to  avail  ourselves  of  the  ex- 
of  the  officers  who  performed  such  feats  before  proceeding  with 
fications  of  the  ports  which  must  constitute  the  basis  of  opera- 
the  Navy,  and  remember  that  as  the  strength  of  such  fortifica- 
st,  when  needed,  be  tested  by  naval  and  not  by  military  officers, 
ficiency  should  be  determined  by  our  naval  expertsi,  who  are 
sity  the  highest  authorities  as  to  the  possibility  of  a  successful 
tack. 

tme  remarks  apply  with  even  greater  force  to  the  torpedo  sys- 
it  is  evident  that  the  Navy  must  co-operate  with  the  Army  in 
nse  of  any  of  our  ports  in  case  of  attack.  It  is  equally  evident 
torpedoes  must  be  so  placed  as  to  enable  the  Navy  to  maneuver 
without  either  danger  or  the  apprehension  of  danger  there- 
d  that  the  experience  of  naval  officers  would  enable  them  to 
16  the  points  most  liable  to  attack  and  protect  them  accord- 

ime  rule  should  also  be  applied  to  the  improvement  of  harbors, 
on  account  of  the  benefits  that  would  accrue  from  the  discus- 
he  question  of  tides,  currents,  and  the  various  questions  con- 
rith  navigation  by  naval  officers,  who  know  the  necessities  of 
y  as  well  as  the  commercial  marine,  but  for  the  reason  that  the 
upon  which  the  engineer  has  to  depend  for  his  data  are  made 
I  officers  detailed  for  service  in  the  Coast  Survey,  and  who  are 
3  fully  conversant  with  every  fact  bearing  upon  the  subject, 
recommendations  are  not  oifered  as  original  ideas,  being  at  best 
^tension  of  the  system  that  has  proved  so  beneficial  in  its  appli- 
i  the  business  of  the  light-house  establishment,  and  one  that  is 
peration  in  England,  where  it  has  met  with  great  favor. 
>m mission  has  directed  attention  to  the  defenseless  condition 
iike  ports,  and  to  the  fact  that  England  has  by  means  of  her 
stem,  which  we  have  nothing  to  offset,  opened  our  lakes  to  the 
id  made  their  shores,  so  far  as  she  is  concerned,  a  part  of  our 
This  being  the  case,  no  time  should  be  lost  in  taking  effective 
3  to  place  ourselves  in  a  position  to  offset  such  overwhelming 
ges,  by  the  establishment  of  a  navy-yard  on  the  lakes  and  the 
>f  a  suitable  fleet  therein,  or  the  conversion  of  the  Erie  Oanal 
hip-canal  of  at  least  equal  capacity  to  the  canals  of  the  Gan- 
^stem,  or  by  the  establishment  of  a  navy-yard  upon  the  Mis- 
Biver  and  constructing  ship-canals  therefrom  to  the  lakes.  I 
3  most  earnestly  recommend  that  a  commission  be  created  to 
ite  and  report  upon  this  question  in  all  its  phases,  and  would 
that  the  board  recommended  by  the  commission  to  determine 
location  of  a  navy-yard  for  the  Gulf  could,  with  great  propri- 
barged  with  this  question  also;  more  especially  as  both  subjects 
:he  advantages  and  disadvantages  of  the  Mississippi  Eiver  as  a 
)cation  for  a  navy -yard,  and  a  base  of  operations  in  case  of  war. 
^mmissiou  have  also  called  attention  to  the  great  desirability  of 
»mmunication  between  the  Chesapeake  and  Delaware,  but  I 
ggest  that  an  investigation  on  the  broader  basis  of  the  cousider- 
bhe  entire  question  of  ship-canals,  so  far  as  they  may  be  impor- 
ors  in  the  defense  of  our  coasts  or  for  commercial  purposes,  is 
ng  importance. 

^mmission  has  called  attention  to  the  extravagance  and  ineffi- 
f  navy-yard  management,  and  to  the  necessity  for  a  thorough 
zation  of  the  present  system  of  performing  work  therein ;  but 
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has  made  no  other  specific  recommendations  than  concentration  and 
consolidation,  which,  though  iudispensable,  are  by  no  means  adequate 
remedies  for  all  existing  evils. 

It  will  be  seen  by  reference  to  the  report  that  it  has  cost  $26,926,129.12 
to  maintain  the  yards  for  the  pa^t  fifteen  years,  and  that  it  was  foand 
impossible  to  ascertain  the  value  of  the  product  of  each  yard,  no  records 
having  been  kept  from  which  such  information  could  be  obtained.  I 
therefore  pi*epared  an  estimate  of  the  value  of  the  output,  based  upon 
the  best  information  I  could  obtain  and  upon  personal  observation. 
It  is,  however,  an  estimate  only,  and  though  based  upon  principles 
the  correctness  of  which  can  be  demonstrated,  it  is  probable,  more 
especially  as  I  had  no  data  ui>on  which  to  base  deductions  for  losses 
and  mismanagement  in  special  cases,  some  of  which  are  notorious,  that 
my  allowance  of  $10,896,521.40  is  full,  if  not  somewhat  in  excess,  and 
that  the  deficit  of  $16,029,607.72  which  remains  is  below  rather  thm 
above  the  actual  auSount — a  most  disastrous  result.  It  remains  to  be 
seen  to  to  what  causes  it  is  to  be  attributed. 

Prominent  among  them  is  unquestionably  the  general  but  mistaken 
idea  that  the  Government  cannot  perform  work  as  cheaply  as  private 
individuals,  an  idea  that  tends  to  lessen  exertion  and  to  excuse  mis- 
management. It  is  unquestionably  true,  and  for  obvious  reasons,  that 
the  Government  must  expend  in  checks,  balances,  and  supervision  more 
money  than  would  be  expended  for  similar  purposes  in  private  life,  bat 
it  is  not  true  that  the  work  itself  cannot  be  executed  as  cheap,  if  not 
cheaper,  than  b^^  private  parties,  if  competent  and  honorable  officers  are 
placed  in  charge  and  given  proper  authority,  for  the  reason  that  tiie 
construction  account  in  navy -yards  is  relieved  of  many  expenses  that 
must  be  met  by  the  private  ship-builder  who  must  to  the  cost  of  his 
material  and  labor  add  interest  on  the  capital  invested,  taxes,  insurance, 
office  rent,  and  the  estimated  depreciation  of  his  plant,  all  of  which  are 
expenditures  that  are  not  charged,  or  fairly  chargeable,  to  the  cost  of 
work  in  navy -yards,  for  the  reason  that  navy -yards  must  be  maintained 
whether  utiUzed  or  not.  Still  less  is  it  true  that  the  cost  of  the  work 
is  greater  when  calculated  on  the  basis  of  the  appropriation  therefor,  as 
the  private  builder  must  also  add  to  the  above,  repairs  of  all  kinds, 
dredging,  the  salaries  of  superintendents,  draughtsmen,  clerks,  messen- 
gers, compensation  for  his  own  services,  incidentals,  &c.,  all  of  which 
being  paid  for  out  of  special  appropriations,  are  not  charged  to  the  cost 
of  construction  or  repairs  as  they  should  be,  but  to  the  cost  of  main* 
taining  the  yard.  It  will,  therefore,  be  seen  that  there  is  a  very  great 
margin  of  cost  in  favor  of  ship  building  in  navy-yards,  as  against  a  coo- 
tractor. 

But  it  is  claimed  that  the  eight-hour  law  neutralizes  these  advantages 
and  makes  it  cheaper  to  contract  than  to  build,  but  this  is  neither  true, 
nor  would  it  be,  even  if  true,  a  reasonable,  much  less  a  satisfactory,  ex- 
cuse, for  the  contractor  must  add  for  his  profits  to  the  total  cost  of  his 
work,  as  above  stated,  a  sum  that  cannot  be  estimated  with  fairness  at 
less  than  20  per  cent.  If,  therefore,  it  be  admitted  that  there  is  &  loss 
of  20  per  cent,  of  labor  under  this  law  it  is  even  then  but  an  oflfset  to 
the  contractor's  legitimate  profit ;  work  should  indeed  be  produced  so 
much  below  the  market  price  that  the  diiiereuce  between  cost  and  valae 
would  be  equal  to  the  cost  of  maintenance  as  above  stated,  the  advan- 
tages possessed  by  the  yard  being  so  great.  That  this  can  be  done, 
with  proper  management,  when  there  is  q.  fair  amount  of  work  to  be 
performed,  is  unquestionable,  and  there  is  no  g(»od  reason  to  doubt  that 
such  results  have  been  attained  in  the  Washington  yard  several  times 
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ring  the  past  fifteen  years,  and  also  in  the  constrnction  of  many 
tidings  in  certain  yards,  as  will  be  seen  by  reference  to  the  tables 
companying  the  report  of  the  commission.  The  eigbthonr  law  is  not 
erefore  the  cause  of  the  excessive  cost  of  work  performed  in  navy- 
kTds,  but  resolves  itself  upon  a  full  understanding  of  its  operations 
to  a  mere  question  of  public  policy ;  being  in  fact  but  a  refusal  of  the 
overnment  to  furnish,  by  entering  into  competition,  any  excuse  to 
ratractors  for  overworking  their  employ<^8  or  reducing  their  wages, 
order  to  compete  with  the  superior  advantages  that  I  have  shown 
le  Government  to  possess.  The  eight-hour  law  has  therefore  little  or 
shearing  upon  the  real  merits  of  the  case  under  discussion. 
Another  reason  is  to  be  found  in  the  fact  that  the  construction  and 
jpair  of  ships  are  purely  mechanical  operations,  which  being  performed 
y  civilians  who  are  not  amenable  to  naval  discipline  should  not  be 
ampered  or  embarrassed  by  rules  and  regulations  which,  though  indis- 
ensable  to  the  maintenance  of  naval  discipline,  are  not  only  inapplica- 
le  to  civil  life  but  calculated  to  retard  and  embarrass  the  performance 
r  work,  and  as  a  natural  consequence  increase  its  cost. 
1  would  therefore  suggest  that  the  duties  of  a  naval  station  be  sepa- 
ited  from  those  of  a  naval  workshop,  and  that  the  mechanical  work  of 
le  yard  be  placed  under  the  charge  of  a  superintendent  having  general 
ipervision  and  control,  the  work  being  performed  as  at  present  by 
presentatives  of  the  proper  bureau  under  his  direction,  a  system  that 
.  I  am  assured,  in  successful  operation  in  the  best  foreign  yards, -where 
drives  general  satisfaction. 

Such  an  arrangement  would  unquestionably  deprive  commandants  of 
ttie  petty  patronage  and  possibly  cause  dissatisfaction  for  a  time,  but 
>uld,  I  feel  sure,  prove  satisfact/ory  when  tested,  as  it  would  give  them 
>re  real  power  to  protect  the  interests  of  the  Government  than  the 
e^ent  system,  for  they  would  have  a  supervisory  and  reviewing  power 
tbout  responsibility  for  any  other  acts  than  their  own,  instead  of  being 
Id  responsible  for  mismanagement  of  which  they  are  innocent  and 
thont  power  to  remedy,  as  is  now  not  infrequently  the  case. 
-All  ships  returning  from  a  cruise  should  be,  for  instance,  as  is  the  case 
the  best  foreign  yards,  placed  at  once  in  dry -dock,  and  thoroughly 
rveyed  under  the  direction  of  the  commandant,  who  would  thereupon 
port  to  the  De[)artment  her  condition,  necessity  for  repairs,  &c. 
lould  it  be  decided  to  repair  her  she  would  be  delivered  to  the  super- 
tendent,  who  upon  the  completion  of  the  work  would  return  her  to 
e  commandant,  accompanied  by  an  itemized  bill  of  cost.  She  would 
en  be  resurveyed,  and  the  bills  carefully  scrutinized,  under  his  di- 
ition,  after  which  they  should  be  transmitted  to  the  Department  with 
9  report  of  the  Board,  accompanied  by  his  approval  or  disapproval 
the  manner  in  which  the  work  had  been  performed,  and  the  cost  of 
3  same.  In  this  manner  the  commandant  could  exercise  an  efficient 
d  intelligent  sui)ervision  over  the  work,  and  the  Department,  having 
B  benefit  qf  his  views  and  opinions  on  each  transaction  at  the  proper 
oe,  could  take  such  action  as  might  be  required. 
Such  a  change  would  also  make  it  possible  to  separate  the  expenses 
a  naval  station  from  those  of  a  navy-3  ard,  and  thereby  ascertain  the 
tual  cost  of  performing  work  therein,  which  is  at  present  practically 
possible,  as  they  are  burdened  with  charges  that  do  not  properly  be- 
ig  to  them,  having  no  connection  with  the  construction  or  repair  of 
ips  or  their  equipment. 

There  remains  for  consideration  the  question  of  labor,  and  especially 
e  mode  and  manner  of  employment  and  dismissals.    Much  has  been 
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said  in  regard  to  the  evils  of  political  inflaence  when  used  to  secore 
the  appoiutment  and  retention  of  unworthy  men,  bat  very  little  in  re- 
gard to  personal  influence,  which  is  even  more  objectionable  and  is 
unquestionably  a  far  greater  evil  in  navy -yard  management.  I  wooM 
therefore  suggest  the  substitution  of  the  words  ^Mmproper  inflnenoM^ 
for  ''  political  influence,"  as  a  more  truthful  and  comprehensive  ntate- 
ment  of  the  case.  1  would  also  suggest  that  the  evil  complained  of 
is  not  the  cause  but  the  result,  and  that  the  difficulty  can  be  traced  to 
the  lack  of  proper  personal  responsibility  that  at  present  exists,  and 
will  continue  to  exist,  so  long  as  the  workman  is  lost  sight  of  and  the 
employment  and  discharge  of  the  individual  is  made  a  question  for  the 
consideration  and  approval  not  only  of  the  commandant  but  the  Depart- 
ment it«e1f. 

The  only  effectual  remedy  is  to  be  found  in  holding  each  officer, 
master  mechanic,  and  foreman  personally  responsible  for  the  character 
and  cost  of  the  work  performed  under  him,  which  cannot  be  done  anle« 
they  have  each  in  turn  the  right  to  select  their  own  subordinates,  and 
to  discharge  them  in  case  they  fail  to  give  satisfaction  ;  jast  as  is  done 
in  all  well  managed  private  yards.  It  will  doubtless  be  urged  th^t  this 
will  give  too  much  )>ower  to  subordinates,  but  the  improper  use K>f  such 
power  by  any  person  would  at  once  demoralize  the  force  employed  under 
him,  increase  as  a  natural  result  the  cost  of  his  work,  and  thereby  com* 
pel  tbe  removal  of  such  an  unworthy  pei'son  on  his  record  alone.  1 
am  therefore  unable  to  see  any  good  grounds  for  apprehension,  more 
especially  as  I  tested  such  a  system  upon  the  public  works  under  my 
charge  for  many  years,  and  found  no  greater  difficulty  in  prodndng 
work  at  fair  rates  and  of  the  highest  quality  than  I  should  under  similar 
circumstances  in  private  life,  securing  at  the  same  time  the  hearty  co- 
operation and  support  of  the  mechanics  and  laborers  employed. 

If,  on  the  other  hand,  vested  rights  in  public  employment  is  to  be- 
come the  rule,  and  the  employment  or  discharge  of  an  employ6  is  to  be 
considered  a  state  question,  to  be  investigated  by  the  Department,  the 
sooner  the  yards  are  closed  or  operatea  under  contract  the  better,  as 
nothing  but  continued  disaster,  discord,  and  failure  can  possibly  be  the 
result.  If,  on  the  other  hand,  the  Department  will  ignore  the  individual 
and  recognize  the  workman,  knowing  him  only  as  worthy  or  unworthy  <rf 
his  compensation,  and  will  promptly  detach  or  dismiss,  as  the  case  maj 
be,  any  officer,  mechanic,  or  laborer  who  cannot  produce  good  work  at 
fair  rates,  and  is  therefore  unworthy  of  his  hire,  the  yards  will  becomes 
source  of  profit  instead  of  loss,  and  pride  instead  of  reproach — ^results 
that  competitive  examinations  and  civil  service  will  never  attain. 

It  is  evident,  as  before  stated,  that  the  Department  can  by  a  proper 
classification  of  its  expenditures  determine  the  cost  of  every  ship,  baild- 
ing,  or  other  improvement,  including  the  repairs  thereon  to  any  given 
date,  and  that  from  such  a  statement  the  comparative  cost  of  work  in  the 
different  yards  can  be  readily  ascertained.  It  is  not  so  easy,  howeTer, 
to  establish  a  standard  by  which  to  determine  the  actual  market  valae 
of  the  work  so  performed  on  the  article  produced.  I  havd  given  this 
subject  much  consideration,  but  can  suggest  no  better  plan  than  the 
construction  of  a  portion  of  the  ships  of  each  type  in  navy  and  private 
yards,  making  thereby  the  work  performed  in  the  yard  a  standard  of 
quality,  and  that  under  contract,  of  cost. 

Such  a  system  would  also  be  most  beneficial  in  encouraging  and  de- 
veloping iron  shipbuilding  in  this  country,  not  only  for  the  commercial 
advantages  that  would  follow,  but  for  the  potent  reason  that  every 
private  shipyard  which  is  able  to  construct  a  war  vessel  is  an  addition 
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>  the  naval  resonrces  of  the  country,  being  in  fact  a  reserve  yard  main- 
lined without  cost.    This  suggestion  is  not  offered  as  an  original  idea, 
B  it  embodies  nothing  more  than  the  policy  that  has  been  pursued  by 
England  for  many  years  under  which  the  number  of  private  yards  in 
jreat  Britain,  able  to  construct' war  vessels,  has  so  increased  that  no 
Less  than  fifty-two  have  been  duly  inspected  by  the  Board  of  Admiralty 
uid  placed  on  the  list  of  contract  yards;  several  of  them  having  ample 
appliances  for  the  construction  of  the  heaviest  armored  vessels.    Eng- 
laod  is  therefore  able  to  re-enforce  the  capacity  of  her  navy-yards  to  an 
extent  beyond  the  demands  of  any  probable  emergency,  while  there  are 
not  in  the  United  States  over  six  private  yards  that  could  undertake  the 
construction  of  a  first-class  cruiser,  and  no  yard,  public  or  private,  that 
coald  construct  a  modern  armored  ship  without  importing  the  armor 
therefor.     Prudence  alone  would  therefore  seem  to  indicate  the  im- 
portance of  encouraging  private  enterprise  to  extend  the  capacity  and 
increase  the  number  of  ship-yards  by  every  means  in  its  power. 

The  policy  and  practice  of  England  not  only  justifies  these  recom- 
mendations, but  demonstrates  beyond  question  that  her  reasons  for 
construing  so  large  a  portion  of  her  fleets  by  contract  has  not  been,  as 
geneiwLsupposed,  from  motives  of  economy,  but  for  the  reasons  above 
stated Mfwill  be  seen  by  an  examination  of  the  records  of  her  navy 
from  IS&jj  when  the  Warrior,  the  first  armored  ship  of  the  British  navy, 
vas  launched,  to  the  present  time. 

In  considering  this  question,  it  is,  however,  necessary  to  bear  in  mind 
that  the  engines  are  in  no  case  built  in  the  yard,  but  by  private  firms 
^ho  make  the  construction  of  marine  engines  a  speciality,  and  who 
submit  with  their  proposals  designs  which  are  based  upon  the  condi- 
'ioiis  specified  by  the  admiralty,  accompanied  by  a  guarantee  of  speed, 
'^here  are  unquestionably  many  advantages  in  the  system,  the  most 
^portaut  being  the  fixing  of  responsibility  for  any  deficiency  in  speed 
^  economy  and  efficiency  in  the  motive  power;  the  designs  of  the  ships 
*eiug  accepted  by  the  contractors  as  the  basis  of  their  estimates;  whereas 
'  is  under  our  system  a  debatable  question  whether  such  defects  are 
bargeable  to  the  hull  or  the  motive  power,  and  as  a  consequence,  to 
lie  Bureaus  of  Construction  or  Steam  Engineering.  Repairs  of  machin- 
ry,  are  however,  made  in  England  as  with  us  in  the  yards  alone. 
From  1860  to  1872  thirty-seven  armored  ships  were  launched,  of  which 
venty-five,  with  a  displacement  of  149,360  tons,  were  built  by  contract, 
dd  but  twelve,  having  a  displacement  of  84,037  tons,  in  its  yards,  a  pro- 
[>rtion  of  about  two  to  one  in  favor  of  contract  work.  During  the 
3zt  period,  from  1872  to  1879,  inclusive,  a  decided  change  took  place 
I  favor  of  construction  in  navy -yards,  the  proportion  being  slightly  in 
,vor  of  that  system  ;  seven  ships,  with  a  total  displacement  of  51,200 
ms,  being  built  in  navy-yards  and  six,  with  a  displacement  of  43,200 
ins,  by  contract.  This  change  of  policy  has  since  then  become  so 
arked  that  out  of  fourteen  armored  ships  launched  and  laid  down 
nee  1879,  but  one  has  been  built  by  private  parties. 
The  policy  of  England  has  not,  however,  been  so  decided  in  regard 
}  cruisers,  dispatch -vessels,  and  similar  work,  though  it  is  decidedly  in 
ivor  of  navy-yards.  The  percentage  of  all  vessels,  armored  and  un- 
rmored,  built  in  her  yards  prior  to  December,  1870,  being  but  thirty- 
;x ;  from  that  date  to  1881  it  increased  to  seventy -one,  and  to  a  much 
reater  degree  in  the  importance  of  the  vessels  than  in  numbers,  which 
dems  to  indicate  a  purpose  of  relying  in  future  upon  her  own  yards, 
aving  established  ship-building  on  a  basis  that  leaves  nothing  more 

>  be  desired.    Though  it  must  be  admitted  that  a  large  number  of  the 
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most  experienced  naval  officers  and  constructors  nrge  the  restridaoo 
of  work  in  the  yards  to  the  constmction  of  ships  that  are  ezperimentd 
in  their  design,  and  to  the  repairs  of  halls  and  engines,  in  fact  to  work 
that  cannot  from  its  nature  and  chaiacter  be  fully  specified  before  con- 
tracts therefor  are  entered  into,  believing,  that  where  intelligent  com- 
I)etition  can  be  obtained,  work  can  be  procured  cheaper  by  contract,  it  is 
however,  generally  conceded  that  all  attempts  to  make  contracts  for 
repairs  have  resulted  unfavorably,  and  that  such  work  should  be  per- 
formed in  Government  yards  only.  ^''iJPQfiPflCEHAWI'^fl 

In  conclusion,  I  earnestly  recommend  the  appointment  of  a  commis- 
sion to  investigate  and  determine  what  changes  are  required  in  navy- 
yard  management  and  organization  to  secure  efficiency  and  economy, 
and  what  legislation  is  necessary  to  restore  our  commercial  marine  to 
the  position  it  once  held,  to  create  a  demand  for  home-built  ships,  and 
thereby  establish  an  ample  and  efficient  reserve  of  private  ship-yards 
to  supplement  in  case  of  emergency  any  deficiencies  in  our  naTsI 
establishment 

Very  respectfully. 

A.  B.  MULLE' 
Of  Cim\ 
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Ho.  22.— VECB0L0O7, 1884. 
NAVAL  OPFI0BE8. 

LINE. 
BEAB-ADBIIBAL  GEOBGB  F.  EMMONS. 

Born  in  State  of  Vermont  Augost  23,  1811 ;  appointed  midshipman 
in  the  Navy,  from  Vermont,  April  1, 1828 ;  placed  on  retired  list  AngoBt 
23^873 ;  died  at  Princeton,  K  J.,  July  23,  1884. 

Wab  Beggbd —  War  with  Mexico :  Employed  on  Pacific  side,  on  ship 
and  on  shore,  in  Upper  and  Lower  California ;  was  in  several  engage- 
ment's with  natives  of  Pacific  islands,  while  attached  to  the  Exploring 
Expedition,  from  1838  to  1842.  War  of  1861-'65 :  Captured  Cedar  Keys, 
rest  coast  of  Florida,  Pass  Christian,  Miss.,  besides  some  twenty  prizes ; 
Kittle  with  a  rebel  force  that  was  evidently  intended  to  capture  the  ship- 
ping and  city  of  New  Orleans,  in  1865,  in  which  both  were  saved ;  in 
renches  about  Washington  in  1864. 

BEAB- ADMIRAL  ALEXANDSB  MUBBAY. 

Born  in  State  of  Pennsylvania  January  2,  1818 ;  appointed  as  a  mid- 
Iiipman  in  the  Navy,  from  Pennsylvania,  August  22, 1835 ;  retired,  on 
lis  own  application,  after  forty  years'  service,  April  30,  1878 ;  died  at 
W^ashington,  D.  C,  November  20, 1884. 

Wab  Bboobd —  War  with  Mexico :  Alvarado,  Tabasco,  Tuspan,  Point 
Sonies,  Vera  Cruz.  War  of  the  Rebellion :  Bepulse  of  rebel  steamer  York- 
<>wn  off  Newport  News,  in  September,  1861 ;  battle  of  Boanoke  Island 
February  8, 1862 ;  battle  of  Elizabeth  River,  with  the  Fort  and  Lynch's 
icet,  February  10, 1862 ;  battle  of  Newborn,  N.  C,  February  14,  1862 ; 
t>attle  of  Winton,  N.  C. ;  commanded  naval  force  at  battle  of  Kinston, 
^.  0.,  January,  1862 ;  commanded  a  military  and  naval  expedition  up 
tlie  York  and  Pamunkey  Rivers,  which  destroyed  27  vessels,  approach- 
ing  within  11  miles  of  Richmond,  May,  1862. 

GOMMODOBE  T.  A.  HUNT. 

Bom  in  the  State  of  Connecticut  July  23, 1805 ;  appointed  a  midship- 
t«ian  in  the  Navy,  from  Connecticut,  February  1, 1825 ;  placed  on  retired 
Bat  July  23, 1877 ;  died  at  New  Haven,  Conn.,  January  21, 1884. 

GOMMODOBE  F.  B.  ELLISON. 

Bom  in  the  State  of  New  York  August  15. 1803;  appointed  a  mid- 
^ipman  in  the  Navy,  from  New  York,  May  28, 1819;  placed  on  retired 
^t  October  1, 1864;  died  at  Boston,  Mass.,  January  25, 1884. 

Wab  Rbgobd — War  of  the  Rebellion  :  Commanded  the  U.  S.  S.  Rich- 
mond, at  the  combined  attack  on  Fort  McRae,  on  November  22,  1861. 

GOMMODOBE  BOBEBT  HANDY. 

Bom  in  the  State  of  Rhode  Island;  appointed  an  acting  midship- 
man in  the  Navy  February  1, 1826 ;  placed  on  reserved  list  September 
^9 1855 ;  transferred  to  active  list  as  a  commander  Septembet  \4^\%^\ 
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placed  on  retired  list  February  6, 1862 ;  died  at  Jamaica  Plains,  Mass., 
June  7, 1884 ;  total  sea  service,  17  years  11  months ;  total  time  in  tiie 
STavy,  58  years  4  months. 
War  Rbgord — Mexican  war :  Monterey. 

COMMODORE  T.  S.  FLLLEBROWN. 

Born  in  the  District  of  Columbia  August  13, 1824.  Appointed  a  mid- 
shipman in  the  Navy,  from  Maine,  October  19,  1841 ;  died  at  New  York 
September  26, 1884. 

War  Kecord — War  with  Mexico :  Was  present  at  all  the  operations 
on  the  Gulf  coast  during  the  war  of  1846-'47  under  Commodore  Perry. 
War  of  1861-'66 :  Command(Kl  Passaic  operating  against  Fort  Sumter, 
May,  1864 ;  commanded  Montauk  against  Battery  Pringle  in  the  Stono 
River,  South  Carolina,  July,  1864 ;  February  9, 1865,  engaged  rebel  bat- 
teries on  the  Wadmelow  and  Tagado  while  in  command  of  the  Souoma. 

OAPT.  DOMINIGK  LYNCH. 

Bom  in  the  State  of  New  York  November  2,  1813;  appointed  a 
midshipman  in  the  Navy  February  2,  1829;  placed  on  reserved  list 
September  13,  1855;  transferred  t«)  retired  list  April  4,  1867;  restored 
to  active  list,  January  20, 1871;  retired  at  his  own  request  January  30, 
1872;  died  at  Brooklyn,  October  10,  1884. 

Wab  Eeoord — War  of  Rebellion :  Rescued  an  American  ship  from 
an  attack  of  field  batteries,  in  Lynn  Haven  Bav,  October,  1861;  capture 
of  Fort  Macon  April,  1862. 

OOMMANDEB  SAMUEL  MAGAW. 

Born  in  the  State  of  Pennsylvania;  appointed  an  acting  midshipman^ 
from  Pennsylvania,  November  23, 1841 ;  placed  on  the  retired  list  Octo- 
ber 29,  1868;  died  at  Washington,  D.  C,  May  19,  1884. 

Wab  Begobd —  War  with  Mexico :  Naval  battery  at  siege  of  Vera 
Cruz.  War  of  1861-'65 :  Fifteen  skirmishes  on  the  Potomac  and  Rap- 
pahannock, in  command  of  boat,  co-operating  with  Generals  Hooker  and 
Bumside. 

COMMANDEB  S.  DANA  GBEENE. 

Bom  in  the  State  of  Maryland  February  11,  1840;  appointed  an  act- 
ing midshipman  in  the  Navy,  from  Rhode  Island,  September  21, 1865; 
died  at  Portsmouth,  N.  H.,  December  11,  1884. 

Wab  Regobd — War  of  Rebellion:  Executive  officer  of  the  Monitor 
during  the  famous  action  with  the  Merrimac,  March  9, 1862 ;  succeeded 
to  the  command  upon  Captain  Worden  becoming  disabled ;  also,  in  the 
engagement  at  Fort  Darling,  James  Kiver,  May  15,  1862. 

LIEUT.  BLOOMFIELD  M'ILVAINB. 

Bom  in  the  State  of  Pennsylvania ;  appointed  an  acting  midshipman 
in  the  Navy,  from  Pennsylvania,  October  9,  1862;  graduated  from  the 
Naval  Academy  June,  1866;  was  placed  on  retired  list  November  28^ 
1883 ;  died  at  Philadelphia,  Pa.,  April  16,  1884.  Total  sea  service,  7 
years  3  months.    Total  time  in  Navy.  21  years  6  months. 

LIEUT.  O.  W.  GHBISTOPHEB. 

Born  in  the  State  of  Ohio  November  1,  1847 ;  appointed  an  actiniT 
midshipman  February  24,  1863 ;  graduated  from  Naval  Academy  in 
June,  1867;  retired  from  active  service  September  19,  1882;  died  at 
Harbin  Springs,  California,  January  7,  1884. 
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LIEUT.  JOHN  P.  J.  AUGUR. 

Born  in  the  State  of  New  York,  March  31, 1852 ;  appointed  a  midship- 
man in  the  Navy  September  25, 1866 ;  graduated  from  the  Naval  Academy 
June,  1870 ;  died  at  New  York  Jannary  9,  1884. 

ENSIGN  F.  W.  BOWDEN. 

Born  in  the  State  of  Texas  Jannary  16, 1858 ;  appointed  to  the  Naval 
Academy  September  24, 1875 ;  graduated  in  June,  1882 ;  died  un  board 
TJ.  S.  S.  Trenton,  on  Asiatic  station,  June  24, 1884. 

MEDICAL   DIRECTOR  GEORGE  W.  CODWISE. 

Born  in  West  Indies ;  appointed  an  assistant  surgeon  in  the  Navy, 
fit)m  New  York,  May  14,  1825 ;  placed  on  retired  list  April  30, 1861 ; 
died  at  Wellesley  Hills,  Mass.,  May  2, 1884. 

PASSED  ASSISTANT  SURGEON   C.  E.  BLACK. 

Bom  in  the  Province  of  New  Brunswick  July  24,  1846;  appointed  an 
assistant  surgeon  in  the  Navy,  from  Pennsylvania,  November  14, 1871 ; 
drowned  on  the  sinking  of  the  Tallapoosa  August  21, 1884." 

ASSISTANT  SURGEON  J.  D.  SMITH. 

Bom  in  New  Hampshire  April  9, 1822 ;  transferred  from  the  volun- 
teer service  to  the  retired  list  of  the  Regular  Navy  under  act  of  Congress 
of  February  15, 1879 ;  died  at  Bridgewater,  Conn.,  April  26,  1884. 

PAY  DIBECTOB  JOHN   S.  GULIOK. 

Born  in  the  State  of  New  Jersey  May  14,  1817  ;  appointed  a  purser 
in  the  Navy  February  1, 1851 ;  retired  May  14, 1879 ;  died  at  Princeton, 
N.  J.,  November  6, 1884. 

War  Becobd — War  of  the  Rebellion :  Hatteras  Inlet,  Port  Royal. 

PAT  DIBECTOB  A.  A.  BELKNAP. 

Born  in  the  State  of  New  York  August  7,  1813 ;  appointed  a  purser 
in  the  Navy,  from  New  York,  March  11, 1851 ;  retired  January  27, 1873 ; 
died  at  Warwick,  N.  J.,  March  14,  1884. 

PAY  INSPECTOB  G.  L.  DAVIS. 

Born  in  the  State  of  Massachusetts  August  10,  1823;  appointed  a 
paymaster  in  the  Navy  April  16, 1861  j  retired  January  17, 1871 ;  died 
at  Brooklyn  December  3,  1884. 

Wab  Recobd — War  of  the  Rebellion:  Capture  of  privateer  Savan- 
nah ;  passage  of  the  Pensacola  down  the  Potomac  January  12, 1862 ; 
capture  of  New  Orleans. 
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BOATSWAIN  JAHES  WALKER. 

Born  in  the  State  of  Massachusetts  November  12,  1809 ;  appointed  a 
boatswain  February  11, 1851;  retired  November  13,  1871;  died  at  Ev- 
erett, Mass.,  Miiy  21,  1884. 

BOATSWAIN  G.  R.  «¥ILLIS. 

Born  in  the  State  of  Maine  December  20, 1842 ;  appointed  a  boat- 
swain, from  Massachusetts,  October  25, 1878 ;  retired  September  19, 18S2; 
died  at  Worcester,  Mass.,  December  7, 1884. 

GUNNER  FELIX  CASSIDY. 

Born  in  the  State  of  Massachusetts ;  appointed  an  acting  volanteer 
gunner  November  8, 1862 ;  transferred  to  the  Regular  Navy  as  a  ganner 
October  23,  1863 ;  died  at  Chelsea,  Mass.,  June  8,  1884. 

GUNNER  S.   D.   HINES. 

Born  in  the  State  of  Virginia  February  27, 1834 ;  appointed  a  gunner 
in  the  Navy,  from  Pennsylvania,  June  10,  1861;  retired  Novembers, 
1883;  died  at  Bdenton,  N.  C,  October  25,  1884. 

•    CARPENTER  CHARLES  J.  BOARDMAN. 

Born  in  the  State  of  Massachusetts  September  21,  1806;  appointed 
a  carpenter  in  the  Navy,  from  Massachusetts,  August  23, 1833;  retired 
September  21,  1868 ;  died  at  Boston  December  2,  1884. 

CARPENTER  JOHN  J.  THOMAS. 

Born  in  the  State  of  Virginia ;  appointed  as  a  carpenter  in  the  Navy, 
from  Virginia,  April  20,  1874;  May  2. 1884,  placed  on  the  retired  tist; 
died  at  Washington,  D.  C,  June  23,  1884. 

SAILMAKER  J.  A.  BIRDSALL. 

Bom  in  New  York  February'  28, 1823 ;  appointed  a  sailmaker,  froB 
New  York,  March  7, 1848 ;  died  at  Kittery,  Me.,  July  8,  1884. 
War  Record — War  of  Rebellion :  On  board  New  Ironsides,  1863-'W. 

MARINE  CORPS. 

MAJ.   GEORGE  BUTLER. 

Born ,  January  23, 1839 ;  appointed  February  11, 1859 ;  died  Feb- 
ruary 23,  1884, at  Portsmouth, N.  H.  Total  sea  service,  6  years 3 months; 
total  service  in  Marine  Corps,  25  years. 

War  Record— Waro/1861-'65 :  Fort  Fisher. 

FIRST  LIEUT.  DAVID  WHIPPLE. 

Born  ..  May  26,  1851;  appointed  May  29,  1871:   died  March  1, 

1884,  at  Noriolk,  V!a.    Total  sea  service,  4  years  3  montns ;  total  servioe 
in  Marine  Corps,  12  years  9  months. 
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Vo.  23.— PBOXOnOH  OT  THE  HAVT. 


Table  tkowing  the  tfftel  ofpropoted  legMation  on  promotion. 


Ho.  24.— BUEEATI  OF  ORDHAHCE. 


BuEBAU  OF  Obdnanob,  Navy  Depabtmbnt, 

Washington  Gity^  November  10, 1884. 

Sir  :  I  have  the  honor  to  submit  the  annual  report  of  this  Bareaa^ 
and  also  to  transmit  estimates  for  the  fiscal  year  ending  Jnne  30, 1886 :  I" 

1.  Fael,  tools,  material  and  labor,  small-arins,  machine  ^nns,  batteries 

of  the  new  type  for  four  third-rate  ships  now  in  service;  establish- 
ment of  a  proving  and  ranging  ground ;  modern  armament  of  two 
practice  ships  for  the  training  squadron  and  for  proof  of  naval 
guns  and  appendages |e66,715M 

2.  General  repairs  to  ordnance  buildings,  magazines,  and  appendages.  16,000  00 

3.  Freight  and  miscellaneons  expenses 5,000  00 

4.  Civil  establishment  at  navy-yards 11,217  % 

5.  General  expenses  of  the  Torpedo  Station  and  purchase  of  a  torpedo- 

boat,  &o 115,000  00 

6.  To  supply  the  ordnance  outfits  of  the  monitors  Puritan,  Terror, 

Miantonomoh,  Amphitrite,  and  Monadnock 1, 073. 000  00 

7.  To  continue  the  development  of  type  guns  for  the  Navy 310, 000  00 

8.  Main  and  secondary  batteries  for  the  New  York 300, 900  00 

9.  Armament  of  the  twelve  new  vessels  proposed  by  the  Navy  Depart- 

ment       1,701,018  00 

4,388.850© 

Cannon. 

type  guns. 

In  prosecution  of  work  on  type  guns  for  the  Navy^  the  first  6-inch  gun 
was  completed  February,  1884,  and  was  sent  to  the  Naval  Ordnance 
Proving  Ground,  Annapolis,  Md.,  with  several  gun-carriages  of  dif- 
ferent patterns,  and  a  quantity  of  cast-iron  shells  having  rotation  bands 
of  various  diameters. 

All  the  carriages  performed  well  and  demonstrated  their  capacity  to 
sustain  the  shock  of  discharge  of  high -power  6-inch  guns. 

The  shells,  as  a  rule,  performed  satisfactorily,  and  one  class,  which 
showed  great  smoothness  of  flight  on  the  trajectory  (with  moderate  and 
uniform  action  in  the  bore),  was  selected  as  the  service  type  for  the  6- 
inch  caliber  common  shell.  (See  Appendix,  report  of  Lieut.  Commander 
W.  M.  Folger,  which  also  shows  the  trajectory  of  the  first  6-inch  gun  now 
on  the  Dolphin.) 

The  gun  has  thus  far  been  fired  150  rounds  with  charges  of  about 
one-half  the  weight  of  the  projectile. 

It  has  been  frequently  and  carefully  examined  and  star-gauged  and 
no  defect  has  yet  been  discovered  in  it.  The  principal  wear  is  at  the 
compression  slope,  being  about  .018  inch  on  the  radius. 

It  is  considered  that  the  general  features  of  construction  adopted  in 
this  piece  are  suitable  for  service  high-power  hooped  guns  of  6-inch 
caliber. 

410 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       411 

In  the  matter  of  powder,  the  Bnrean  has  been  working  up  the  proper 
density  and  size  of  grain  for  the  6inch  caliber. 

Some  classes  have  shown  want  of  uniformity  in  results,  but  others 
liave  done  very  well,  and  it  is  thought  that  perfectly  satisfactory  speci- 
fications may  soon  be  fixed  upon. 

A  quantity  of  German  cocoa  (or  brown  prismatic)  powder  was  pur- 
chased by  the  Bureau  from  the  manufacturers  in  Germany,  and  was 
brought  over  by  the  U.  S.  8.  Powhatan.  It  has  given  very  promising 
results  in  the  6-inch  gun. 

It  having  been  found  that  steel  tubes  and  jackets  for  the  8-inch  high- 
power  guns  could  not  be  produced  in  the  United  States,  the  Bureau 
was  obliged  to  buy  some  abroad  for  the  new  cruisers. 

One  gun  will  ]fe  pnshed  forward  as  rapidly  as  possible  for  trial  as  a 
type.  The  general  design*  is  the  same  as  that  of  the  6-inch  gun  before 
mentioned. 

Owing  to  the  delay  of  the  contractors  in  delivering  the  hoops  for  the 
8-inch  caliber,  the  construction  of  the  type  gun  has  been  very  much 
delayed. 

The  hoops  have  now  been  delivered,  and  as  rapid  progress  as  possi- 
ble is  being  made  in  their  treatment  and  preparation  to  go  on  the  gun» 

The  10  inch,  10^-iuch,  and  12-inch  high-power  hooped  guns  have  been 
designed  since  last  report,  and  longitudinal  sections  of  them  will  be  found 
appended.  (The  guns  of  lower  caliber  than  these  were  illustrated  in 
last  year's  report.) 

These  new  guns  will  be  all  somewhat  longer  in  the  bore  than  the  cal- 
ibers heretofore  designed,  and  are  expected  to  develop  more  power 
relatively.  The  weight  of  the  shot  is  to  be  500,  550,  and  850  pounds^ 
and  that  of  the  charge  250,  275,  and  425  pounds,  respectively. 

The  data  for  a  16  inch  hooped  gun  are  collected,  and  it  is  expected 
that  computations  for  the  design  will  shortly  be  made. 

Considerable  progress  has  been  made  towards  the  construction  of  a 
wire- wound  gun  of  6-inch  caliber  on  the  design  appended  to  last  year's 
rei>ort. 

The  Bureau  has  unfortunately  been  unable  as  yet  to  obtain  any  high- 
grade  wire  of  American  material  and  manufacture.  Considerable  ex- 
perience with  different  kinds  of  wire  has,  however,  been  acquired,  and 
a  sufficient  amount  of  tolerable  quality  was  purchased  and  is  being 
placed  ou  the  type  gun. 

This  wire  is  laid  with  varying  tension,  and  the  calculated  resistance 
of  the  piece  to  tangential  rupture  is  equal  to  that  of  the  hooped  gun^ 
while  it  weighs  about  1,000  pounds  less.    (See  Appendix,  page  431.) 

This  design  of  a  12inch  wire-wound  gun  has  been  commenced. 

Gun- wire  of  high  grade  and  in  very  long  pieces  is  made  by  several 
firms  in  England,  and  there  is  apparently  no  practical  difficulty  in  its 
manufacture,  and  no  reason  (except  the  absence  of  drawing  machinery 
of  sufficient  power)  why  it  should  not  be  made  in  the  United  States. 
The  calculations  involved  in  the  work  of  designing  the  type  guns  were 
made  by  Ensign  Philip  E.  Alger,  U.  S.  Navy.  Those  for  tbe  applica- 
tion of  gun-wire  with  varying  tension  are  exceptionally  intricate.  The 
services  of  this  young  officer  have  been  very  valuable  to  the  Bureau. 

While  proving  great  guns,  the  Bureau  has  tried  several  new  forms  of 
spring-firing  apparatus.  Two  of  these  promise  very  well,  and  will  be 
attached  to  the  guns  of  the  new  cruisers. 


*For  drawinff  of  the  H-inch  guns,  see  appendix  to  report  of  Bureau  of  Ordnance  for 
fiscal  3*ear  ending  Jane  30,  1883. 
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The  steel  vent-closing  primer  to  go  with  the  apparatus  is  of  pecnliar 
form  and  ha8  thus  far  given  entire  satisfaction. 

Two  forms  of  electric  vent-sealing  primers  have  also  been  designed 
and  promise  well. 

All  these  will  be  found  figured  and  described  in  the  Appendix,  pages 
437, 438.  and  are  due  to  Lieutenant-Commander  Folger  and  Lieuts.  Brad- 
bury and  Fiske,  U.  S.  N. 

GAS  CHECKS. 

As  a  result  of  experience  on  the  proving-ground,  appendages  and  at- 
tachments for  working  service- breech  plugs  by  hand  have  been  designed 
for  all  calibres  to  10  inch  inclusive.  Drawings  of  the  various  fomu 
of  closure  will  be  found  in  the  Appendix,  page  438,  and  following.  Theee 
details  have  been  largely  worked  up  by  Lieut.  A.  B.  Condeu,  U.  S.  N. 

The  breech-x^lugs  of  the  heavier  guns  will  be  worked  by  hydraalic 
power  as  usual. 

In  the  course  of  the  proof  of  the  6-inch  gun  extensive  trials  have  been 
had  of  the  De  Bange  gas  check.  For  some  time  the  results  were  not 
very  satisfactory.  The  apparatus  checked  gas  well,  but  stack  so  hard 
in  its  seat  that  it  was  very  difficult  to  withdraw,  and  the  rings  that  d^ 
pressed  the  pad  cut  the  latter  badly  at  high  chamber  pressures. 

These  difficulties  seem  to  have  been  overcome,  and  the  form  of  gas 
check  now  used  (which  is  inclosed  by  steel  rings  instead  of  bronze  and 
tin)  works  admirably,  one  man  opening  the  breech  of  the  6-inch  gun 
{after  firing  large  charges)  without  difficulty.  An  account  of  the  forms 
of  check  and  rings  used,  with  drawings,  will  be  found  in  the  Appendix, 
page  439. 

GUN  CABRIAGES. 

A  type  of  carriage  for  the  broadside  guns  of  the  new  cruisers  and 
also  for  general  service  has  been  finished  and  has  given  very  good 
results  at  the  Proving  Ground. 

It  is  built  of  steel  and  is  of  the  gravity  return  type  with  hydraalic 
recoil-check,  arranged  to  maintain  constant  pressure  in  the  cylinder. 

Previous  to  the  construction  of  this  type,  two  other  designs  were  built, 
one  to  run  in  and  out  by  fluid  pressure  conveyed  from  an  accumulator 
below  the  water  line,  and  the  other  to  run  out  by  hydro-pneumatic  ac- 
tion. They  both  performed  very  well,  but  are  not  quite  as  convenient 
and  simple  as  the  form  adopted  for  the  cruisers. 

Several  designs  for  training  by  fluid  pressure  were  also  completed; 
but  it  was  evidently  inexpedient  to  place  them  upon  so  small  a  carriage 
as  that  for  the  6-inch  gun. 

Designs  for  the  8-inch  carriages  of  the  Chicago,  Atlanta,  and  Boston 
have  also  been  completed  and  part  of  the  material  ordered  and  some 
delivered. 

Drawings  of  the  carriages  of  the  new  cruisers  will  be  found  in  the 
Appendix.  The  details  of  this  work  are  largely  due  to  Lieut.  B.  H. 
Buckingham,  U.  S.  N.,  who  also  designed  the  tower  mounts  for  the 
Hotchkiss  revolving  cannon  to  be  carried  by  these  vessels. 

Drawings  of  the  carriages  that  are  operated  by  fluid  and  hydropoea- 
matic  pressure  are  also  given  in  the  Appendix. 

The  designs  for  gun-carriages  of  monitors  have  been  very  much  ad- 
vanced and  can  soon  be  completed. 
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These  carriages  are  to  work  by  h^'draalic  pressure  and  will  be  accom- 
panied by  loading  apparatus,  which  works  by  the  same  power. 

The  above-mentioned  carriages  (except  that  for  turret  guns)  are 
mrranged  to  carry  simple  inclined  steel  shields. 

PROJECTILES. 

Cast-iron  common  shell  with  copper  rotation  bands  have  been  de- 
signed for  all  classes  of  guns.  Those  hred  from  the  6-inch  gun  have 
performed  very  satisfactorily  as  before  mentioned. 

A  number  of  steel  common  shell  have  been  cast  aud  will  be  proved 
as  soon  as  practicable. 

Shrapnel  have  been  designed  for  the  6-inch  B.  L.  R.  and  also  for  the 
8  inch  M.  L.  B.  A  number  of  the  latter  have  been  manufactured  and 
will  be  soon  fired. 

In  the  matter  of  armor-piercing  ])rojectile8,  considerable  progress 
has  be^^D  made.  Six-inch  steel  shells  of  various  physical  characteristics 
have  been  fired  against  armor  plates  aud  a  limit  of  quality  has  been 
found,  below  which  it  is  useless  to  go.  Furthermore,  the  shades  of 
temper  for  head  and  cylinder  of  such  projectiles  have  been  sufficiently 
experimented  upon  to  indicate  a  temper  very  near  to  that  which  will 
probabl3'  be  found  most  effective  in  service. 

The  best  form  of  head  has  also  received  much  attention,  and  several 

«new  shapes  have  been  tried;  oue  of  them  proposed  by  Lieut.  Commander 

W.  M.  Folger  promises  good  results  against  vertical  or  moderately  inclined 

armor.    For  work  against  armor  very  much  inclined  the  flat  head  seems. 

thus  far  to  be  the  most  effective. 

Most  of  these  experiments  have  been  carried  on  with  pieces  of  small 
caliber,  such  as  the  high-power  musket,  the  revolving  cannon  aud  the 
3-inch  B.  L.  Howitzer. 

The  different  forms  of  head,  ogival,  trifaced,  stepped,  fiat,  &c.,  will 
be  fonnil  figured  iu  the  Appendix,  page  441,  accompanied  by  the  detailed 
reports. 

Besides  the  practice  against  soft  steel  plates,  very  important  trials 
have  been  had  from  the  Hotchkiss  revolving  cannon  against  compound 
steel  hard-faced  plates,  using  the  trifaced  tempered  projectiles.  The 
report  will  be  found  in  the  Appendix,  page  443. 

The  performance  of  the  projectiles  was  very  satisfactory,  and  the 
practice  will  be  repeated  on  a  larger  scale  as  soon  as  possible. 

MACHINE   GUNS. 

Quite  recently  the  Hotchkiss  57*"">  and  47"'"  single-shot  guns  men- 
tioned in  the  last  report  have  been  received.  They  will  be  sent  to  the 
Naval  Ordnance  Proving  Ground  for  trial. 

Guns  of  this  type  will  make  a  notable  addition  to  the  power  of  naval 
armaments.  They  are  capable  of  being  fired  in  ordinary  service  from 
twelve  to  fifteen  times  a  minute,  and  the  projectiles,  having  a  high  velo- 
city, are  effective  against  all  unarmored  ships,  and  are  reported  to  pene- 
trate from  four  to  five  inches  of  soft  steel  (placed  normally)  at  short 
rauge. 

The  number  of  machine  cannon  mounted  on  foreign  vessels  of  war  is 
constantly  increasing. 

Exercises  in  volley  firing  with  the  Gatling  gun  at  sea  have  been  con- 
tinued, and  are  highly  instructive  as  an  exhibit  of  the  low  percentage 
of  hits  that  may  be  expected  when  such  guns  are  fired  on  board  of  ves- 
sels in  a  sea-way  by  men  not  specially  trained. 
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The  resalts  emphasize  the  necessity  of  specialists  in  the  batteries  of 
ships  of  war,  and  the  experiments  will  be  continued  at  greater  lengA 
under  the  conditions  of  actual  service. 

The  new  Gatling  guns  lately  ordered  for  the  steel  cruisers  are  to  be 
furnished  with  the  improved  feed  recently  adopted  by  the  companj. 
This  arrangement  permits  high-angle  fire  to  be  delivered,  which  wUl 
add  greatly  to  the  value  of  the  piece,  as  it  is  certain  that  curved  fire 
will  be  a  prominent  feature  in  futnre  combats. 

SMALL- ARMS. 

There  has  been  no  marked  development  of  service  small-arms  since 
the  last  report 

The  left-hand  movement  gun  has  been  improved,  and  is  manufoctored 
as  a  sporting  gun,  but  is  not  yet  offered  in  the  market  as  a  military 
rifle. 

Seven  hundred  Lee  magazine  rifles  were  bought  lately  on  advan- 
tageous terms  for  the  armament  of  the  new  cruisers. 

The  Bureau  now  furnishes  a  superior  woven-loop  cartridge  belt,  car- 
rying one  hundred  cartridges  in  two  rows,  with  four  'pockets  for  Lee 
magazines.  This  belt  is  supported  by  convenient  shoulder-straps,  and 
is  considered  a  great  improvement  over  the  old  styles. 

Sailors  when  landed  for  service  are  now  furnished  with  regulation 
knapsacks  and  canteens,  which  are  purchased  from  the  Ordnance  De- 
partment of  the  Army.  This  addition  makes  the  outfit  of  the  seamen, 
when  on  shore,  much  more  complete  and  comfortable  than  it  formerly 
was. 

HIOH-POWEE  MUSKET. 

This  piece  is  by  far  the  most  notable  development  of  small-arms  that 
has  taken  place  this  year.  It  is  the  design  of  Lieut.  Commander  W.  M. 
Folger,  inspector-iucharge  of  the  Naval  Ordnance  Proving  Oroand, 
who  first  called  attention  to  its  merits. 

By  enlarging  the  chamber  of  an  ordinary  Lee  magazine  rifle  in  very 
much  the  same  way  as  the  modem  high-power  great  gun  has  been  de- 
veloped, Lieutenant-Commander  Folger  has  produced  a  piece  which, 
furnished  with  a  steel  bullet  of  his  design,  pierces  at  short  range  ]  of 
an  inch  of  soft  steel  placed  normally^,  and  i  of  an  inch  placed  at  an  in- 
clination of  45  degrees. 

The  muzzle  velocity  varies  with  the  charge  and  projectile  from  1,800 
to  2,026  feet  per  second;  that  usually  obtained  in  the  ordinary  military 
rifle  is  about  1,350  feet  per  second. 

This  performance  for  a  .45  caliber  piece  is  certainly  extremely  satis- 
factory, and  plainly  indicates  what  we  may  expect  from  the  musket  in 
the  future. 

T^ie  piece  now  in  use  is  discharged  from  a  pivoted  rest  not  unlike 
that  which  was  formerly  used  with  rail  pieces,  and  it  is  probable  that 
the  high-power  musket  will  ultimately  be  employed  with  such  a  mount 
on  ship-board. 

The  reports  on  this  matter  will  be  found  in  the  Appendix,  page  453. 

OLARK*S  DEFLECTIVE  TURRET. 

An  act  of  Congress  having  directed  trials  to  be  made  of  Clark's  De- 
flective Turret,  under  the  direction  of  the  Naval  Advisory  Board,  it  be- 
came the  duty  of  the  Bureau  (as  a  matter  of  routine)  to  procure  the 
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hrmor  for  the  target  and  to  have  the  Btructure  erected  and  prepared  for 
arial. 

Accordingly,  after  some  correspondence,  the  steel  plates  for  the  tar- 
j^t  were  ordered  of  the  Messrs.  Schneider  &  Co.,  Creusot,  France,  and 
the  wooden  part  of  the  structure  of  the  Pusey  &  Jones  Oompany  of 
Wilmington,  Del.,  which  ^rin  is  also  to  join  and  erect  the  whole  target. 
rhe  steS  plates  have  arrived  and  are  in  possession  of  the  latter  com- 
pany. 

The  Bureau  has  not  been  able  to  advance  a  10-inch  gun  far  enough 
to  be  probably  ready  to  fire  against  this  target  as  soon  as  complete, 
and  to  use  a  gun  of  less  caliber  would  be  to  unduly  favor  the  target. 
It  is  thought  that  a  10-inch  gun  can  be  prepared  in  about  6ix  months. 

SEAMEN  aUNNEBS. 

The  instruction  of  seamen  gunners  at  the  Ordnance  Department  of 
the  Washington  navy-yard  is  continued,  and  a  number  of  these  young 
men  have  received  a  training  which  will  contribute  very  greatly  to  their 
future  usefulness  in  the  service. 

It  is  proposed  to  send  a  class  to  the  Torpedo  Station  as  soon  as  con- 
Tenient. 

THE  ABMAMENT  OF  THE  NEW  VESSELS. 

Since  last  report  contracts  have  made  for  steel  tbrgings  for  one 
lOJ-inch,  eight  8-inch,  and  twelve  6-inch  guns,  also  for  the  rings  for  the 
jackets  and  tubes  of  the  two  10-inch  guns  ordered  by  the  Bureau  in  the 
previous  year. 

The  forgings  for  the  6-inch  caliber  were  ordered  of  the  Midvale  Steel 
Works,  Nicetown,  near  Philadelphia.  Those  for  the  8-inch  guns  were 
ordered  in  England,  part  from  Charles  Cammell  &  Co.,  of  Sheffield,  and 
part  ^m  Sir  Joseph  Whitworth  &  Co.,  of  Manchester,  and  they  are  to 
be  used  in  manufacturing  the  armament  of  the  steel  cruisers  now  in 
course  of  construction. 

The  Midvale  Steel  Company  has  completed  the  eight  sets  of  6inch 
forgings  ordered  last  year  and  has  made  good  progress  on  the  twelve 
sets  since  ordered,  having  cast  and  hammered  all  the  large  pieces  and 
oil-tempered  some  of  them.  This  work  is  now  being  pressed  by  the 
company. 

The  steel  thus  far  presented  has,  as  a  rule,  been  satisfactory  in 
quality — ^the  rings  being  particularly  successful  and  quite  equal  to  any 
tiiat  have  been  obtained  from  abroad.  The  Midvale  Company  has  lately 
put  in  an  oil  tempering  plant,  and  now  use  oil  treatment  with  all  their 
6-inch  gun  forgings. 

Very  great  delay  has  been  experienced  in  obtaining  some  of  the 
8-inch  forgings  from  England.  Charles  Cammell  &  Co.  have  delivered 
most  of  the  jackets  and  tubes  ordered  from  them.  Sir  Joseph  Whit- 
worth &  Co.  have  delayed  very  much  in  the  delivery  of  their  steel,  and 
the  greater  part  of  it  has  not  yet  come  to  hand,  neither  is  it  certain 
when  it  can  be  expected.  Having  no  plant  of  our  own  capable  of  pro- 
ducing 8inch  forgings,  we  are,  of  course,  at  the  mercy  of  the  foreign 
manufacturers  in  the  matter  of  time. 

Three  of  the  Cammell  tubes  and  jackets  have  been  put  together,  and 
the  rings  furnished  by  the  same  company  are  being  oil-treated,  pre- 
paratory to  being  placed  on  the  guns. 

The  ordnance  machine-shops  at  the  Washington  Navy-Yard  are  at 
last  commencing  to  receive  steel  forgings  in  sufficient  number  to  enable 
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the  inspector  to  prosecute  work  to  advantage,  and  the  activity  at  tbe 
yard  will  increase  considerably  within  the  next  few  months. 

One  6inoh  gun  of  the  general  type  to  be  ased  in  the  crnisers  has  beei 
finished,  and  has  had  an  extended  trial  and  ase  at  the  l^aval  Ordnanee 
Proving  Ground,  Annapolis,  Md. 

This  gun  is  for  the  Dolphin,  and  has  fired  about  150  rounds  with  large 
charges  of  powder  of  different  specifications  and  projectiles  of  100 
I)ouuds  weight.  Its  performance  is  very  satisfactory.  It  has  be«n 
ranged,  and  shows  a  very  flat  trajectory,  with  great  smoothness  of  flight 
of  the  projectiles.    (See  Appendix). 

The  Bureau  has  made  contracts  for  roachine-flnishing  guns  with  two 
private  tirmd,  the  South  Boston  Iron  Works  and  the  West  Point 
Foundry  Association.  The  former  firm  has  received  two  aets  of  6-ioch 
forgings  and  has  commenced  work  on  them.  The  Bureau  has  not  yet 
been  able  to  furnish  any  to  the  West  Point  Foundry,  but  expects  to  do 
so  ere  long. 

Owing  to  the  delays  and  difficulties  inseparable  from  the  commence- 
ment  of  a  work  of  such  magnitude  as  the  fabrication  of  steel  high-power 
guns  in  the  United  States,  the  armament  of  the  new  cruisers  cannot, 
under  the  most  favorable  circumstances,  be  completed  until  some  montlu 
after  the  vessels  are  finished. 

This  fact  was  foreseen  and  many  times  represents  when  the  con- 
struction of  the  cruisers  was  first  proposed.  Every  exertion  has  been 
made  to  forward  the  work  since  then— designs  were  prepared  in  ample 
time  and  have  not  since  been  changed ;  but  the  difficulty  of  procuring 
material  of  the  proper  quality  has  been  very  great  and  has  called  for 
considerable  patience. 

The  failure  of  Congress  at  its  last  session  to  appropriate  promptly 
for  the  armament  of  the  crnisers  entailed  an  additional  delay.  Thou[?h 
the  entire  batteries  of  the  vessels  cannot  be  ready  in  time,  the  Bureau 
will  be  able  to  put  part  of  the  new  guns  on  the  ships  when  the  latter 
are  ready. 

The  secondary  batteries  and  search-light  outfits  of  the  crnisers  were 
ordered  long  since  and  are  expected  to  arrive  in  time  for  the  vessels. 

Suitable  circuits  for  electrical  firing  of  the  guns  of  the  new  cruisers 
have  been  laid  out,  and  a  plan  of  those  intended  for  the  Atlanta  and 
Boston  will  be  found  in  the  Appendix,  page  438. 

A  metallic  powder  tank  (or  cylinder)  has  been  designed  for  the  long 
heavy  cartridges  for  the  high-power  guns  of  these  vessels.  Each  tank 
contains  one  charge.  It  will  be  found  figured  in  the  Appendix.  Ea<jli 
end  of  the  cylinder  is  covered  by  a  simple  overlap  top,  ciirtridge  paper 
being  shellaced  around  the  joint  to  make  it  water-tight.  A  cord  lies  in 
the  joint  under  the  paper,  and  the  end  (projecting)  is  used  for  tearing 
the  paper  when  the  covers  are  to  be  removed.  This  paper  band  is  strong 
enough  to  sustain  a  much  greater  weight  than  the  tank  and  its  cart- 
ridge. 

ARMAMENT  OP  Q  HE  PROJECTED  SHIPS. 

Agreeably  to  your  directions,  I  have  added  to  the  other  items  an  esti- 
mate of  the  amount  of  money  required  to  arm  certain  vessels  the  con- 
struction of  which  was  proposed  to  Congress  during  the  last  session. 
'The  amounts  are  computed  from  the  best  information  available  to  Uie 
Bureau,  and  it  is  thought  will  be  sufficient.  The  nature  of  the  arma- 
ment of  these  ships  was  determined  b^^  the  Naval  Advisory  Board, 
except  that  of  the  armored  cruiser  of  8,500  tons,  in  which  case,  as  the 
Board  had  not  designated  any  battery,  the  "Riachuelo''  type  was 
adopted  by  the  Bureau  as  a  basis  to  estimate  upon. 
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ARMAMENT  OF  THE  BOUBLE-TURRSTED  MONITORS. 

Estimates  for  the  armameDt  of  the  double-tarreted  moDitore  Paritan, 
Amphitrite,  Monadnock,  and  Terror  are  also  inserted.  They  are  the 
same  as  those  submitted  last  year,  and  are  orged  for  the  same  reasons 
that  were  then  given. 

NEW  NAVAL  ORDNANCE  PROVING  GROUND. 

The  space  at  our  disposal  at  Annapolis,  Md.,  for  an  ordnance  proving 
groand  is  too  restricted  for  the  present  and  prospective  development  of 
naval  ordnance.  The  neighborhood  of  farm  houses,  of  the  light-house, 
and  of  the  city  of  Annapolis  make  it  somewhat  dangerous  to  fire  into 
the  butt  with  projectiles  from  high-power  guns,  but  the  chief  objection 
to  the  place  is  the  fact  that  the  range  (which  is  over  water)  is  often  ren- 
dered useless  by  the  presence  of  fishing  boats,  oyster  boats,  and  other 
craft  upon  it  and  in  dangerous  proximity  to  it;  and  is  further  embar- 
rassed by  the  neighborhood  of  the  light-house  near  the  battery  and  of 
a  large  hotel  about  half  way  down  the  range. 

The  boats  and  other  craft  cause  great  delays  in  the  work  on  the  range, 
as  they  often  obstruct  it  for  days,  and  furthermore  there  is  danger  that 
one  may  not  be  seen  on  the  more  distant  parts  of  the  range,  and  per- 
haps be  struck  by  a  projectile,  while  the  light-house  and  hotel  are  in 
danger  from  pieces  of  shell  or  from  projectiles  accidentally  leaving  the 
trajectory  by  reason  of  imperfect  rotation  or  from  other  causes. 

A  range  over  water  is  not  as  convenient  as  one  over  land,  and  all 
projectiles  fired  upon  it  are  lost.  Furthermore,  it  is  not  po^isibie  to 
observe  the  action  of  the  percussion  fuzes  (nor,  in  fact,  that  of  the  time 
fuzes  satisfactorily  at  Annapolis)  on  the  more  distant  parts  of  the  range, 
neither  can  the  rotation  bands  of  projectiles  be  examined  after  flight. 

For  these  reasons  the  Bureau  has  inserted  an  estimate  of  $57,000  for 
the  purchase  of  a  proving  ground,  and  requests  that  the  money  may  be 
made  immediately  available. 

EXPERIMENTS  WITH  HIGH  EXPLOSFVES, 

During  the  last  session  of  Congress  the  idea  was  advanced  that  the 
effect  of  a  moderate  weight  of  dynamite  exploded  in  contact  with  the 
plates  of  a  modern  armored  ship  would  be  disastrous  to  the  vessel^ 
crushing  in  the  side,  &c. 

A  number  of  experiments  were  undertaken  by  the  Bureau  for  the 
purpose  of  ascertaining  the  effect  of  various  charges  of  dynamite  and 
gun-cotton  on  armored  targets. 

Charges  of  these  explosives  varying  from  5  pounds  to  100  pounds  in 
weight,  were  hung  against  a  vertical  target  and  exploded. 

The  target  was  composed  of  9  layers  of  linch  wrought-iron  plates, 
strongly  baeked  with  20  inches  of  wood,  and  braced  so  as  to  represent 
as  well  as  conveniently  practicable  the  stiffness  of  the  sides  of  a  ship. 

The  details  of  the  experiments  will  be  found  recorded  at  length  in  a 
report  from  Lieutenant  Commander  Folger  (Appendix,  page  467);  the 
result  being  that  no  material  injury  occurred  to  the  vertical  target, 
though  much  more  work  was  performed  against  it  than  would  be  likely 
ever  to  be  performed  against  a  single  spot  on  the  armored  side  of  a  ship. 

It  was  also  shown  that  even  were  a  considerable  charge  exploded  in 
contact  with  the  plates  at  the  water-line,  the  effect  would  not  probably 
be, materially  increased. 

The  effect  of  26  pounds  of  gun  cotton  exploded  on  top  of  a  horizontal 
plate  (three  1-inch  layers),  representing  roughly  an  armored  deck,  was 
very  good,  the  plate  being  considerably  shattered. 
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In  the  coarse  of  these  experiments  it  was  apparently  shown  that  the 
point  at  which  a  charge  of  high  explosive  is  ignited  (with  reference  to 
the  target)  has  an  important  effect  on  the  amonnt  of  work  done. 

Lientenant-Oommander  Folger  readily  increased  or  diminished  very 
materially  the  effect  of  his  charges  accordingly  as  he  ignited  them  od 
the  side  away  from  the  plate  or  on  the  near  side,  and  this  notwitii* 
standing  the  tact  that  the  distance  between  the  points  of  ignition  in 
the  two  cases  was  only  abont  a  foot  (the  charge  being  75  or  100  ponnds). 
This  resnlt  brings  out  strongly  the  fact  that  the  mass  of  the  charge  it- 
self, before  explosion,  cannot  furnish  any  tamping  effect;  but  that  to  pio- 
dnce  the  greatest  effect  the  ignition  must  be  at  some  interior  point,  wdl 
toward  the  rear.  It  also  appears  that  the  effects  do  not  increase  pro- 
X>ortionally  to  the  increase  of  the  charge,  the  ignition  surface  remaining 
constant. 

The  gradual  ignition  of  the  charge,  and  the  tamping  effect  of  the  ex- 
panding gases  produced  by  igniting  at  the  point  most  distant  from  the 
target,  was  strikingly  illustrated  by  the  fact  that  when  26  pounds  of  wet 
compressed  disks  of  gun  cotton  were  piled  upon  an  iron  plate  and  ex- 
ploded from  the  top  (without  any  tamping  or  cover)  accurate  impressions 
of  the  lower  disks  in  the  pile  were  stamped  ui>on  the  iron  beneath  t^em. 
In  this  case  there  did  not  seem  to  be  the  least  doubt  concerning  the  com- 
plete explosion  of  the  charge.  Lieutenant-Commander  FolgePs  coocln- 
sions  as  to  the  effect  of  the  point  or  points  of  ignition  of  charges  of  high 
explosives  are  most  important  in  their  bearing  upon  the  question  of  the 
effect  of  such  charges. 

Experiments  were  continued  at  the  Naval  Ordnance  Proving  Ground 
touching  the  firing  of  gun-cotton  shells  from  ordinary  rifled  cannon. 
Twelve  rounds  of  shells  loaded  with  compressed  gun-cotton  were  fired 
from  the  12-pounder  howitzer,  and  thirteen  rounds  were  fired  from  the 
80-pounder  breech-loading  rille,  all  with  service  gunpowder  charges  in 
the  gun.  The  shells  flew  over  the  range  as  usu^,  and  no  accident  of 
any  kind  occurred  (see  Appendix,  page  467). 

Three  unfuzed  shells,  charged  with  gun-cotton,  were  fired  from  the 
SO-pounder  at  the  same  target  as  had  been  used  in  the  contact  dyna- 
mite experiments.  The  shells  exploded  with  great  violence  on  impact,  as 
shown  by  the  number  of  fragments  recovered,  but  the  damage  to  the 
target  was  very  slight,  explosion  taking  place  before  any  practical  pen- 
etration had  occurred. 

A  number  of  gun-cotton  shells  were  exploded  at  rest,  on  the  ground, 
by  means  of  such  fuzes  as  are  used  in  ordinary  gunpowder  shells. 

In  view  of  recent  successful  experiments  at  the  Naval  Ordnance 
Proving  Ground,  with  a  fuze  designed  to  effect  the  explosive  combustion 
of  wet  gun-cotton,  the  Bureau  has  under  consideration  a  plan  of  a  piece 
proposed  by  Lieutenant  Commander  Folger  which  is  intendeil  to  project 
an  »rial  torpedo  charged  with  100  pounds  of  wet  gun-cotton  to  be  ex- 
ploded over  or  upon  the  deck  of  an  enemy's  vessel.  There  does  not  ap- 
pear to  be  great  difficulty  in  accomplishing  the  successful  developmeDt 
of  such  a  piece,  which  would  become  an  effective  factor  in  our  naval 
armament,  especially  for  harbor  defense  or  smooth-water  work  (see  Ap- 
pendix, page  467). 

TOBPEDO   SEABGH  LIGHTS. 

A  complete  set  of  Mangin's  projectors,  with  Gramme  dynamos, 
Brotherhood  engines,  and  the  necessary  apurtenances  and  connections 
have  been  ordered  for  each  of  the  new  cruisers. 

The  projectors  are  now  being  prepared  by  Messrs.  Sautter,  Lemoiinier 
&  Co.;  of  Paris,  France  *,  t;\i^  ^ng>tke.\^  \;^^  Mx«  Peter  Brotherhood,  of  Loa- 
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^on,  England.  The  dynamos  and  motors  for  the  ships  are  to  be  mounted 
tm  one  bed-plate,  the  engines  being  connected  direct.  Besides  these, 
two  projectors  have  been  procured  for  the  gj^neral  service. 

TORPEDO  TRIALS. 

Congress  having  passed  an  act  (dnring  the  session  before  last)  directing 
a  competitive  trial  of  torpedoes  adapted  to  naval  warfare  (the  trial  to  take 
place  before  a  board  designated  by  the  honorable  Secretary  of  the  Navy), 
this  Bureau  sent  notices  regarding  the  matter  to  the  prominent  torpedo 
manufacturers  and  inventors  in  this  country  and  in  Europe. 

When  the  time  for  the  trial  approached  the  fact  was  further  adver- 
tised by  the  Department  in  the  principal  newspapers  of  the  United 
States,  and  inventors  and  manufacturers  were  thus  publicly  invited  to 
present  themselves  before  the  Board. 

Only  three  persons  complied  with  the  invitation.  The  American  Tor- 
pedo ( -ompany  presented  their  directive  torpedo,  usually  known  as  the 
Lay-Haight ;  Mr.  Asa  Weeks  presented  a  rocket  torpedo,  and  Oom- 
mander  John  A.  Howell,  U.  S.  N.,  presented  an  auto-mobile  torpedo. 

The  trials  of  these  weapons  took  place  chiefly  in  Hampton  Roads, 
Ta.;  the  result  being  that  the  Board  did  not  recommend  any  of  them, 
finding  them  ^'not  adapted  to  naval  warfare,"  in  the  sense  that  they 
were  not  adapted  for  use  in  action  between  ships  of  war  at  sei^. 

Besides  the  torpedoes  that  were  brought  before  the  Board  at  Hamp- 
ton Roads,  it  witnessed  the  performance  of  the  Sims  Electrical  torpedo 
at  Willets  Point.    This  was  not  considered  as  adapted  to  naval  warfare. 

In  its  report  the  Board  spdke  highly  of  the  performance  and  probable 
capabilities  of  Commander  Howell's  torpedo,  and  the  Bureau  has  since 
nondertaken  the  manufacture  of  three  of  these  weapons,  being  strongly 
impressed  with  the  value  of  the  principal  features  embodied  in  the 
design.  The  cost  of  this  torpedo  is  quite  moderate  and  its  construction 
is  comparatively  simple. 

The  report  of  t  he  Torpedo  Board  will  be  found  in  the  Appendix,  page  — • 

Lieut.  B.  A.  Fiske,  U.  S.  N.,  has  proposed  a  gun-torpedo  to  be  discharged 
over  water,  and  on  arrival  at  the  hostile  ship  to  drop  under  water  and 
explode,  with  the  advantages  of  water  tamping  and  more  effective  posi- 
tion as  regards  the  enemy's  armor.  It  is  described  in  the  Appendix, 
page  484. 

An  ingenious  plan  for  an  electrically  controlled  torpedo  (proposed  by 
tile  same  ofBcer)  is  also  shown  in  the  Appendix,  page  512. 

SWIFT  TOBPEDO-BOAT. 

The  purchase,  in  Europe,  of  the  swift  torpedo-boat  recommended  in 
last  year's  report  is  again  respectfully  urged. 

The  fsict  that  the  Department  proposes  to  ask  for  two  of  these  boats 
to  be  built  iu  our  couutry  does  not  militate  against  the  policy  of  pur- 
chasing one  from  one  of  the  most  celebrated  firms  abroad.  ]^o  experi- 
ence has  been  had  in  this  country  in  building  such  boats.  The  one 
obtained  in  Eurofie  would  doubtless  furnish  our  builders  with  many 
good  practical  suggestions,  and  as  a  large  number  of  these  craft  must 
be  ultimately  built,  the  expense  of  purchasing  one  now  is  not  very 
onerous. 

The  purchase  of  twenty- fis'e  auto-mobile  torpedoes  and  one  set  of 
launching  apparatus,  from  Messrs.  Whitehead,  is  mentioned  in  the  esti- 
mates in  connection  with  the  swift  boat. 

This  purchase  has  been  urged  for  the  last  two  years,  and  the  Bureau 
must  continue  to  urge  it  until  a  weapon  of  equal  value  is  produced  in 
the  United  IStates. 
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The  Whitehead  torpedo  is  very  far  from  being  perfect,  bat  it  is  the 
only  practical  auto- mobile  torpedo  now  in  use  on  the  ships  of  war(tf 
naval  powers.  ^' 

INTERNATIONAL  ELEOTRIOAL  EXHIBITION. 

The  Bureau  participated  in  the  late  International  Electrical  Exhibi- 
tion of  the  Franklin  Institute  at  Philadelphia,  Pa. — Lieut.  B.  A.  Fiske 
being  in  charge.  His  report  will  be  found  in  the  Appendix,  pnge  509. 
It  presents  many  interesting  facts  and  useful  proposals  and  suggestions. 
A  number  of  the  projects  he  advocates  had  already  been  nndertakeo 
by  the  Bureau,  as  they  were  evidently  in  the  direction  of  progress. 

TORPEDO  STATION. 

The  torpedo  station  has  remained  in  charge  of  Capt.  T.  O.  Selfridge, 
U.  S.  N.,  and  has  been  employed  in  the  development  of  gun-cotton  spar 
topedoes  and  of  torpedo  material  generally. 

The  gun  cotton  manufactory  has  been  entirely  finished,  and  is  at  woik 
providing  a  store  of  tbis  excellent  explosive  for  the  use  of  the  Navy. 
It  is  impossible  to  overrate  the  value  and  importance  of  this  the  only 
manufactory  in  our  country  of  the  i>rincipal  high  explosive  for  militaiy 
uses,  and  the  one  which,  by  common  consent  abroad,  has  been  adopted 
for  torx)edoes  on  account  of  its  safety. 

It  is  thought  that  the  product  of  this  factory  is  fully  up  to  the 
European  standard,  and  the  amount  turned  out  will  be  enough  for 
present  needs. 

Considerable  progress  has  been  made  m  the  manufacture  of  the  goa* 
cotton  spar  torpedo,  and  of  the  fittings  connected  with  it. 
f  A  number  of  valuable  experiments  have  been  made  on  the  compara- 
tive power  and  usefulness  of  various  search-lights,  and  of  the  dyuamos 
and  engines  therefor. 

A  complete  description  of  the  different  apparatus,  with  a  report  of 
the  trials,  will  be  found  in  the  Appendix,  page  494. 
f   These  experiments  will  be  continued  to  determine,  if  possible,  the 
real  value  of  search-lights  and  of  the  difi^ierent  types  of  apparatus. 

Instruction  has  been  given  to  the  usual  class  of  ofiicers,  and  their 
attention  and  proficiency  was  considered  very  satisfactory. 

The  report  of  the  Board  which  witnessed  the  examination  will  be 
found  in  the  Appendix.  It  recommends  certain  changes  in  the  methods 
of  instruction,  &;c.,  which  ha<l  long  before  engaged  the  attention  of  the 
Bureau  and  of  the  station.  Their  views  are  considered  in  the  main  cor- 
rect, and  efforts  have  been  for  some  time  in  x>i'ogress  to  accomplish 
what  they  recommend. 

f-  As  mentioned  in  last  year's  report,  a  change  in  the  course  of  instrac- 
tion  was  inaugurated  this  year  whereby  an  opportunity  was  affbnleda 
limited  number  of  the  students  to  pursue  a  longer  and  more  special 
course  after  conclusion  of  the  regular  (or  general)  course.  This  prac- 
tice will  be  continued  and  it  is  thought  that  it  will  be  highly  benetieisd. 
The  course  of  instruction  for  gunners  was  resumed  this  year,  and  the 
ofiQcers  who  attended  were  reported  by  Captain  Selfridge  to  have  ac- 
quitted themselves  well. 

Extracts  from  Captain  Selfridge's  report  will  be  found  in  the  Appen- 
dix, page  484. 

I  am,  sir,  your  obedient  servant, 

MONTGOMERY  SICABD, 
Hon.  William  E.  Chandler,  Chief  of  Bureau. 

Secretary  of  ilie  Navy. 
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■let  of  appropriatiom  required  far  the  service  of  the  fiscal  year  ending  June  30,  1886^ 

by  the  Bureau  of  Ordnance,  Navy  Oepartment. 


DeUiled  objects  of  expesditan,  aod  expUnAtions. 


BALABDEB. 

Blerk  (InoreMe  of  $4S0  submitted.  Rev.  Stat.,  p.  70,  seo.  410 ;  set 

7,  1884,  24  Stat.,  p.  1H4) 

I.— Tbe  chief  clerk  Is  required  by  Inw  to  wt  ss  Chief  of  Bureau 
of  vacancy  or  of  tbe  absence  or  sickness  of  that  officer  (in  case 
tr  Appolntmeot  is  made).  His  dudes  are  an  msponslble  and  ardu* 
those  of  the  chief  clerks  in  the  othor  Executive  Departments 
"«  required  by  law  to  perform  the  same  fuuctions,  ana  who  now 
• » like  compensation,  vis :  |2, 250  per  annum. 

itsman  (same  sets) • 

>rk  of  class  three  (Rev.Stot,  p.  27,  sec.  167;  act  July  7,  1884,  24 

,p.ie4) 

TK  of  class  two  (same  acts) 

n-k,  at  $1,000  (act  July  7,  1884.24  Stat,  p.  184) 

BiaUnt  messenger  (Rev.  Stat.,  p.  27,  sec  167 ;  act  of  July  7, 1884, 24 

.p.184)       

lorer  (same  acts) 

srk  of  olaas  one  (submitted) 


I — Tbe  work  of  the  Bureau  bas  increased  greatly  of  late  years,  ow- 
ihe  increasing  elaboration  of  ordnance  material,  and  the  smallness 
clerical  force  has  caused  the  recording  of  the  press  copy-books  to 
Iklnd  over  three  years. 

COflTIHOBXT. 


lery,  books,  and  miscellaneous  items  (appropriated) 

OSDKAXCB. 

Bserving  and  handling  ordnance  material  of  the  kinds  now  in  serv- 
for  the  armament  of  ships  therewith ;  for  fuel,  toolM,  mRteiial, 
abor,  to  be  used  in  the  general  work  of  the  OrdnanoM  D*j;>art- 
;;  for  furniture  at  magasines,  at  the  ordnance  dock,  New  York, 
ftt  tbe  naviU  ordnance  battery  and  proving  ground  (appropriated ; 

at.,p.262) 

ain  and  secondary  batteries  complete  of  the  new  types  for  four  of 

lest  third-rate  ships  now  in  service  (submitted) 

ds  tbe  general  armament  of  theKavy  with  modem  secondary  bat- 
B  and  small  arms — 

30  machine  cannon  of  moderate  caliber  (submitted) 

20  musket-caliber  machine  guns  (submitted) 

OOmagaaine  rifles  (Hubraitt^)  

M>f  of  naval  guns  and  appendages  (submitted)  

idem  armament  of  two  practice  vessels  fur  the  training  squadron 

nitted) 

rcbase  of  land  for  proving  and  ranging  ground  for  naval  guns,  and 
onstmeting  buildings,  butts,  shelters,  batteries,  &c.  (submitted) . . 


BBFAXHS,  ORDHAXCB. 

Besaarv  repairs  to  ordnance  buildings,  masasines,  gun  parks,  boats, 
era,  wharves,  machinery,  and  other  objects  of  the  like  character 
ropriated,  24  Bev.  Stot.,  p.  262) 


COXT1XOB5T. 

scellaneous  items,  viz:  For  freight  to  foreign  and  home  stations; 
nising,  and  auctioneers*  feen ;  cartage  and  exprcsn  charges ;  repairs 
e-engines ;  gas  and  water  pipes ;  gas  snd  water  tax  at  magazines ; 
ferrfage,  fon-ign  postA<ie,  and  telegrams  to  and  from  the  Bureau 

nopriated,  24  SUt.,  D  262) 

L — The  sum  heretofore  appropiiated  for  the  atiove  items  bas  been 
nsnfficieut.  The  Bureau  was  obliged  to  ask  for  a  deflriency  of  $400 
last  fiscal  year  (1883-'84),  which  was  apnropriate<l ;  but  unforeseen 
avoidable  contingencies  on  foreign  stations  have  arisen  which  ere- 
ill  Airther  deficiency. 


$2,260  00 


1,800  00 


1,600  00 
1,400  00 
1,000  00 

720  00 

660  00 

1,200  00 

10. 630  00 

600  00 


153.180  00 
401,056  00 

80.220  00 

33,000  00 

101, 260  00 

12,  OUO  00 

10,000  00 

57. 000  00 


856, 715  00 


16,000  00 


5,000  00 


8,060  00 


75.000  OO 


7,500  00 


1,500  OO 
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£9Hmaie$  of  appropriaUons  required  far  ihs  §ervice  of  the  fiscal  fear,  fe, — Continiied. 


I>etailed  olijeota  of  expenditare,  and  ezpUuiAtions. 


CIVIL  ISTABLISHMXHT. 

For  tho  civil  establiBhment  At  nary -yards  (appropriAted,  24  Stat.,  p.  282) 
KOTK.—  The  increase  asked  for  in  the  above  item  is  to  restore  the  former 
eivil  establishment  under  this  Bureaa,  except  at  the  Wasbinfrton  navy- 
yard,  where  it  incrfasen  the  par  of  the  principal  dork  to  $1,600.  and  pro- 
vides for  one  clerk  at  $  1,200,  and  a  writer  at  $1,000 ;  it  also  changes  the  pay 
of  the  clerk  at  the  Portsmouth  and  Mare  Island  yards  tu  $1,150  each.  Ko 
clerk  or  writer  is  asked  for  at  Pensacola  or  League  Island. 

TORPEDO  OOBPg. 

For  labor,  material,  freight  and  express  charges,  general  repairs  to 
grounds,  buildings,  wharves,  &o.,  boats,  instruction,  instruments, 
tooU,  furniture,  experiments  and  genen^  torpedo  outfits  (appropri- 
ated, 24  SUt,  p.  2«2)  

IKOTB  — Onu-cott<>n  is  now  being  used  as  the  charce  of  torpedoes  in 
lieu  of  gunpowder,  which  has  heretofore  been  paid  for  from  appropria- 
tion "  Ordnance." 

For  the  purchase  of  a  torpedo-boat,  and  the  working  drawings  of  the 
same  (submitted) 


Vom. — The  purchase  of  a  fast  torpedo-boat  from  one  of  the  leading 
builders  of  the  world  will  furnish  our  people  with  a  type  and  example  of 
the  most  advanced  form  of  construction,  which  is  not  now  available. 

MONITOBS— ORDNAMCB. 

Amount  required  to  supply  the  ordnance  outfits  of  the  monitors  Pari- 
tan,  Terror,  Miant<inomoh.  Amphitrite,  and  Monadnock  (submitted) . . 
NOTK. — No  torpedo  outfit  is  entimated  for.    If  an  auto-mobile,  similar 

to  the  Whiteheaa,  should  be  uaed,  $100,000  additional  would  be  necessary. 

STEBL  RIFLED  BBBECH-LOADINa  OUK8. 

To  continue  the  development  of  type  guns  for  the  Navy : 

One  12-inch  breech-loading  rifle  (submitted) 

One  17-inch  breech  loading  rifle  (submitted)  

One  12-inch  breech  loading  rifle  (wire-wound)  (submitted) 

Ammunition  for  test,  Sco 
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For  main  and  secondary  batteries  complete  for  the  New  York 

For  the  armament  of  the  additional  vessels  proposed  by  the  Navy  De- 
partment, viz : 

One  oraiser  of  4,500  tons  (submitted) 

One  cruiser  of  3,000  tons  (submitted)  

One  dispatch  vcsel  of  ],50u  tons  (submitted) 

One  heavily  armed  gunboat.  1,500  tons.  No.  1  (submitted) 

One  heavily  armed  gunboat,  1 ,500  tons.  No.  2  (submitted) 

One  light  gunboat,  750  tons  (submitted) 

One  gunboat,  900  tons  (submitted) 

One  steel  ram  (submitted) 

One  cruising  torpedo-boat  (boat  and  armament  complet«)  (submitted) 

Two  harbor  torpedo-boats  (boat  and  armament  complete)  (submitted) 

One  armored  vesst-1.  8,500  tons  (submitted) 


f  Note. — ^In  making  these  estimates  the  price  of  English  steel  has  been 
used  in  calculating  the  cost  of  all  8'  and  lO'  guns  If  American  steel 
could  be  used,  the  price  of  the  steel  for  tKe»e  ealibert  would  be  increased 
60  per  cent,  making  an  increase  in  the  estimatrs  of  about  $120,000. 

The  estimates  for  the  torpedo-boats  are  msde  by  taking  the  English 
prices  for  the  largest  and  swiftest  types  (133  feet  and  110  feet  long  re- 
spectively), and  adding  80  per  cent,  to  the  cost. 

The  entire  cost  of  these  torpedo-boats  is  estimated  for  above.    If  this 

Snrean  is  to  furnish  their  armament  onlv,  it  will  cost  $65,078,  assuming 
lat  a  torpedo  cosUng  the  same  as  the  Whitehead  is  to  be  used. 


$11,217  25 


lull 


60.000  00 


65.000  00 


115,000  00 


1,073,000  00 


60,000  00 

170. 000  00 

60.000  00 

20,000  00 


310, 000  00 


SOO.fWOOO 


275.902  00 

181,996  00 

101.214  00 

112. 940  00 

126.226  00 

65,644  00 

113. 875  00 

28.106  00 

07,500  00 

117, 000  00 

480. 615  00 


2,001,918  00 


IS.SMN 


2S,MI« 


41,0" 


io^mi^ 


Bespectfully  submitted. 

HuRBAU  OF  Ordnance. 

J\ravy  DepartrnmU  October  20,  1884. 


MONTOOMBBY  SICARD, 
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ANUFACTURE8  AND  PREPARATIONS  AT  THE  NAVT-YARDS  AND  STA- 
TIONS FOR  THE  TEAR  ENDING  JUNE  30,  1884. 


ARTICLES  UNDER  PROPORTION  TO  BACH  GUN. 


12  8 
30  8- 


1  8- 

15  8- 

6  8- 

6  8- 

40  8- 

1  8- 

41  8- 
4  8- 
4  8- 

2  8- 
2  8- 

26  8- 


12  8-] 

88- 

12  8-1 

4  8-: 

4  8-] 

8  8-1 

10  8- 

43  8-1 

4  8-1 

21  8-1 

8  8- 

inch  M.  L.  R.  impression  instramentSy  bore. 

inch  M.  L.  R.  passing  boxes. 

inch  M.  L.  R.  shrapnel- steel. 

inch  M.  L.  R.  shrapnel,  cast  iron. 

Inch  M.  L.  R.  sight- bars,  central. 

inch  M.  L.  R.  sight-bars,  side. 

inch  M.  L.  R.  canister. 

inch  M.  L.  R.  cartridge-bag  pattern. 

inch  M.  L.  R.  canister. 

inch  M.  L.  R.  clevis-bolts. 

inch  M.  L.  R.  pivot-sockets. 

inch  M.  L.  R.  pivot-socket  covers. 

inch  M.  L.  R.  shell-bearers. 

inch  M.  L.  R.  shell-loaders. 

1  set  8-inch  M.  L.  R.  deck  circles. 

2  8-inch  M.  L.  R.  extractors,  shell. 

2  8  inch  M.  L.  R.  cap-square  wrenches. 

3  8-inch  M.  L.  R.  rammer-heads,  bronze. 
12  8-inch  M.  L.  R.  sponges,  bristle. 

6  8-inch  M.  L.  R.  thumb-screws. 

1  set  8-inch  M.  L.  R.  breeching  preventers, 
inch  M.  L.  R.  breecbings. 
inch  M.  L.  R.  gnn-tackles. 
inch  M.  L.  R.  pivot- tackles, 
inch  M.  L.  R.  shifting- tackles, 
inch  M.  L.  R.  train  tackles, 
inch  M.  L.  R.  shifting  and  train  tackles, 
inch  M.  L.  R.  in  and  out  tackles, 
inch  M.  L.  R.  sheepskin  sponge-covers, 
inch  M.  L.  R.  sheepskin  sponges, 
inch  M.  L.  R.  sponge-oaps,  canvas. 
Inch  M.  L.  R.  rammers. 

3  setfl  8-inch  M.  L.  R.  gnn-gripes. 

19  8-inoh  M.  L.  R.  muzzle-baj^s. 

6  8-inch  M.  L.  R.  cartridge-bag  formers. 

4  8-inch  M.  L.  R.  rail-chocks. 

2  8-inoh  M.  L.  R.  gnn-slings. 

4  sets  8-inch  M.  L.  R.  reloading  tools. 

1  XVinoh  M.  L.  8.  B.  sheepskin  sponge-cover. 
1  XV-inch  M.  L.  8.  B.  mazzle-bag. 
6  ]X-inch  M.  L.  8.  B.  blanks,  lock. 
40  IX-inch  M.  L.  S.  B.  breechiugs. 

11  IX-iuoh  M.  L.  8.  B.  tackles,  out. 
8  IX-inch  M.  L.  8.  B.  train-tackles. 
6  IX-inch  M.  L.  8.  B.  tackles,  side. 

5  IX-inch  M.  L.  S.  B.  tackles,  pivot. 

43  IX-inch  M.  L.  8.  B.  tackles,  in  and  out. 

12  IX-inch  M.  L.  S.  B.  tackles,  shifting  and  train. 
87-IX-inch  M.  L.  8.  B.  sheepskin  sponge-covers. 
35  IX-inch  M.  L.  S.  B.  canvas  sponge-covers. 

1  set  IX-inch  M.  L.  S.  B.  gun -gripes. 
39  IX-inch  M.  L.  8.  B.  muzzle-bags. 

20  IX-inch  M.  L.  8.  B.  canister. 

2  IX-inch  M.  L.  8.  B.  dismounting  straps. 
2  IX-inch  M.  L.  8.  B.  dismounting  chocks. 

4  y  Ill-inch  M.  L.  S.  B.  sheepskin  sponge-covers. 
24  32  pounder  M.  L.  8.  B.  sheepskin  sponge* covers. 

1  pair  XIII  inch  M.  L.  8.  B.  shell-tongs. 

2  6-inch  B.  L.  R.  8  carriages,  hydro-pneumatic. 
1 6-inch  B.  L.  R.  8.  pivot-sooket. 

1  6-inch  B.  L.  R.  8.  hooped. 
i03  6-inch  B.  L.  R.  S.  shell. 

212  6-inch  B.  L.  R.  8.  shell-boxes. 

2  6-inch  B.  L.  R.  8.  De  Bange  gaa-checks. 
2  sets  6-inch  B.  L.  R.  S.  pivot  circles. 
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1  Bet  6-lnoh  B.  L.  R.  S.  pivot-clamps. 
1  6-iDch  B.  L.  R.  8.  loadiDi;  scoop. 
1  6-iDch  B.  L.  R.  8.  cartridge-bag  pattern. 
16  6- inch  B.  L.  R.  8.  spoDge-caps,  canvas. 

13  6-inch  B.  L.  R.  8  sponge-covers,  sheepskin. 
4  6-inch  B.  L.  R.  8.  sponges,  bristle. 

4  6-inch  B.  R.  L.  8.  spouses,  sheepskin. 
6  6-inch  B.  L.  R.  8.  trunnion  bearings. 
4  6-inch  B.  L.  R.  8.  ganges,  shell. 
4  6-inch  B.  L.  R.  8.  wrenches,  nose-plate. 
1  6-inch  B.  L.  R.  8.  wrenches,  combination. 
1  6  inch  B.  L.  R.  8.  cam-lever  and  face-plate. 
1  set  6- inch  B.  L.  R.  8.  port-sill  pivot* clamps. 
1  6-inch  B.  L.  R.  8.  extension  piece,  bronze. 
1  6-inch  B.  L.  R.  8.  primer  reloading  tool. 

1  6-inch  B.  L.  R.  8.  mnshroom  and  stem. 

2  6-inch  B.  L.  R.  8.  nose-plate  springs. 

4  6-inch  B.  L.  R.  8.  De  Bange  check-pads. 

2  6  inch  B.  L.  R.  8.  De  Bange  check-onps,  steel. 

2  6- inch  B.  L.  R.  8.  De  Bange  cheok-cnps,  bronze. 

2  80-ponnder  B.  L.  R.  P.  impression  instrnments,  bore. 

1  80-ponnder  B.  L.  R.  P.  mushroom  and  stem. 

1  80-ponnder  B.  L.  R.  P.  breeching. 

6  60-ponnder  B.  L.  R.  P.  sponge- heads,  bristle. 
22  60-ponnder  B.  L.  R.  P  sponges,  bristle. 
10  60-pounder  B.  L.  R.  P.  sponge-caps,  canvas. 

14  60-ponnder  B.  L.  R.  P.  sponges,  sheepskin. 

16  60-pounder  B.  L.  R.  P.  sponge-covers,  sheepskin. 
16  60-pounder  B.  L.  R.  P.  pivot-sockets. 

6  60-pounder  B.  L.  R.  P.  pivot-socket  covers. 

7  60-poander  B.  L.  R.  P.  pivot-bolts. 

8  60-ponnder  B.  L.  R.  P.  clevis-bolts. 

5  60-pounder  B.  L.  R.  P.  impression  instmments,  bore. 

5  60  ponnder  B.  L.  R.  P.  Hmall-arm  firing  attachments. 
4  60-ponnder  B.  L.  R.  P.  firing  attachment  leaves. 

9  60-pounder  B.  L.  R.  P.  tompiou-blocks. 
1  60-ponnder  B.  L.  R.  P.  loading  scoop. 

8  60-ponnder  B.  L.  R.  P.  firing  attachments,  primer. 
1  60-ponnder  B.  L.  R.  P.  chamber-scraper. 
1  60-pounder  B.  L.  R.  P.  nose-plate  stem. 
1  60-ponnder  B.  L.  R.  P.  rack. 

6  60-ponnder  B.  L.  R.  P.  sponge  heads  and  staves. 

1  60-pounder  B.  L.  R.  P.  breeching  toggle. 
4  sets  60-ponnder  B.  L.  R.  P.  gnn-gripes. 

2  60-pounder  B.  L.  R.  P.  cartridge-bag  formers. 

1  60-pounder  B.  L.  R.  P.  breech-cover. 

2  60-ponnder  B.  L.  R.  P.  hook-ropes. 

1  60-pounder  B.  L.  R.  P.  box  for  reloading  tools,  primer. 
8  30- pounder  B.  L.  R  P.  sponges,  bristle. 
8  30-pouuder  B.  L.  R.  P.  sponges,  sheepskin. 
8  30-pounder  B.  L  R.  P.  sponge-covers. 
16  30-ponnder  B.  L.  R.  P.  sponge-caps,  canvas. 
623  20- ponnder  B.  L.  R.  P.  followers. 

1  set  20- ponnder  B.  L.  R.  P.  breech  mechanism. 
4  20- ponnder  B.  L.  R.  B.  dummy-shot. 

3  20-ponnder  B.  L.  R.  B.  bristle-sponges. 

6  20-ponnder  B.  L.  R.  B.  sheepskin  sponges. 

4  20- pounder  B.  L.  R.  B.  sheepskin  sponge-Usovers. 

3  20-pounder  B.  L.  R.  B.  canva^i  sponge-covers. 

4  20-ponnder  B.  L.  R.  B.  carriages. 

4  20-pounder  B.  L.  R.  B.  pivot-sockets,  nuts  and  washers. 
1  20-pounder  B.  L.  R.  B.  collar-latch. 

1  20-pouuder  B.  L.  R.  B.  thumb-latch. 

1  20-ponnder  B.  L.  R.  B.  combination  wrench. 

2  20-ponnder  B.  L.  R.  B.  nose-plate  wrench. 
2  20-pounder  B.  L.  R.  B.  muzzle-bags. 

30  20-pounder  B.  L.  R.  B.  canister. 

5  20-ponnder  B.  L.  R.  B.  canister-boxes. 
24  20-pounder  B.  L.  R.  B.  quoins,  chocking. 
20  20-pounder  B.  L.  R.  B.  wash-deck  chocks. 
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3  SO-poander  B.  L.  R.  B.  pivot-bolts. 

3  20-poaDder  B.  L.  R.  B.  elevating-screws. 

4  SO-poander  B.  L.  R.  B.  sights. 

4  20-ponnder  B.  L.  R.  B.  train-rope  hooks. 

3  8U-poander  B.  L.  R.  B.  metal  blocks. 
2  20-poander  B.  L.  R.  B.  breech-covers. 

4  20-poander  B.  L.  R.  B.  tackles. 

4  20-pounder  B.  L.  R.  B.  breechings. 
4  20-poQnder  B.  L.  R.  B.  train-ropes. 

6  20-ponuder  B.  L.  R.  B.  hook-ropes. 
B2  deok-circle  screws. 

4  armorer's  tool-chests. 

4  pivot-sockets,  nats,  and  washers. 
8  patterns,  sheepskin  sponge-cover. 

30  nandspikes,  roller,  No.  2. 

16  handspikes,  ordinary. 
1  extractor,  shell. 

(71  vent-guards. 

51  toggles  for  lock-laniards. 

171  laniards,  look. 

65  laniards,  friction  primer. 

J53  runners,  friction  primer  laniard. 

1  set  powder-sieves. 

2  arm-chests,  boat. 
2  arm-chests,  small. 

12  sets  fittings  for  armorer's  tool-chest. 
1  set  dies  and  gauge  for  powder  pellets. 
70  metal- blocks,  large. 

1  shaft  for  Ericsson  carriage. 

18  fire-buckets. 

84  fire-bucket  hooks. 

7  bsgs,  division. 
6  boxes,  division. 

57  swabs. 

8  pairs  breeching-starts. 
78  selvagees  for  breechings. 

17  powder  and  shell  whips. 
176  port  laniards. 

68  Dort  bridle-laniards. 
113  fire-bucket  laniards. 

6  targets  for  great  guns. 
17  target-frames. 

8  supply  and  reserve  boxes. 

19  file  and  division  tubs. 

HOWITZERS,  MAOHINB  OUN8,  BQXTIPIOBNTS,  KTO. 

2  3-inch  B.  L.  H.  of  500  pounds. 
8  3-inoh  B.  L.  H.  boat  carriages. 

BEtt^  3-inch  B.  L.  H.  shell. 
767  3-inch  B.  L.  H.  shrapnel. 
MM  3  inch  B.  L.  H.  shell-followers. 
133  3-inch  B.  L.  H.  shell-plugs. 
LOO  3-inch  B.  L.  H.  shell-boxes. 
6  3-inch  B.  L.  H.  sponge-buckets. 

17  3-inch  B.  L.  H.  dummy  cartridges. 

14  3-inch  ^  L.  H.  bristle  sponges. 

14  3-inch  B.  L.  H.  caisson-boxes. 

2  3-inch  B.  L.  H.  impression  instruments. 

20  3-inoh  B.  L.  H.  rear  sights. 

5  3- inch  B.  L.  H.  shell- plug  wrenches. 
8  3-inch  B.  L.  H.  sponge-caps,  canvas. 

23  3-inch  B.  L.  H.  elevating  screw  pins. 
ISO  3-inch  B.  L.  H.  sabots. 

4  3-inch  B.  L.  H.  dismounting-bars. 

4  3  inch  B.  L.  H.  gun-boxes. 

1  3-inch  B.  L.  H.  dismouuting-strap. 

1  3-inoh  B.  L.  H.  wiper-box. 

1  3-inch  B.  L.  H.  loading- pouch. 

3  3-inch  B.  L.  H.  gun-covers. 
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1  3-iiioh  B.  L.  H.  spare  article  box. 

2  3-inch  B.  L.  H.  8iM>DgeB,  sheepskin. 
6  3-inch  B.  L.  H.  pivut-bolts. 

5  12-poander  H.  sheepskin  sponge-covers. 
60  12-poander  L.  rings,  cartridge-hag. 

6  12-ponnder  L.  sponge-caps,  canvas. 

2  12-ponnder  L.  sponge-covers,  woolen. 
1  12poQnder  L.  sponge-cover,  woolen. 
6  Gatling-gnn  tripods,  long. 

14  Gatling-gnn  tripods,  short. 

1  Qatling-gnn  wiper-rod. 

3  Gatliug-gun,  long,  tnrtle-back  mounts. 
6  Gatling-gun  firing-pins. 

2  Qatling-gnn  haversacks. 
6  Qatling-gnn  oii^cans. 

2  Gatling-gun  elevating  clamp  screws. 

5  Gatling-gnn  covers. 

1  Gatling-gun  field-carriage  linchpin. 
1  Gatling-gnn  drag-rope. 
1  Gatliug-gun  field-carriage  washer. 
1  Gatling-gun  box  for  iron  work. 
1  Gatling-gun  elevating-screw  guide. 

4  Hotcbkiss  revolving-cannon  cone  mounts. 

1  Hotchkiss  revolving-cannon  rail-socket. 

250  rounds  Hotchkiss  revolving-cannon  ammunition. 

2  Hotchkiss  revolving-cannon  caisson- boxes. 
4  Hotchkiss  revolving- cannon  pivot«. 

21  Hotchkiss  revolving-cannon  shell-boxes. 

8  haversacks,  leather. 
50  toggles,  drag-rope. 

4  shoes  for  boat-carriages. 

6  shoes  for  howitzer  wheels. 

6  sets  deck-chocks  for  field  and  boat  carriages. 
8  sets  deck-chocks  for  howitzer  field  carriage. 
2  sets  boat-tracks. 

SMiLLL  ABM8. 

462  single  sticks. 

1  chest  small-arm  eauipments. 
6  target-plates,  small  arm. 

24  grommets  for  arm-chest. 

MAGAZINE  STORKS. 

50  8-inch  M.  L.  R.  cartridge-bags,  45  pounds,  white. 

40  8-inch  M.  L.  R.  cartridge  bags,  40  pounds,  white. 
234  8-inoh  M.  L.  R.  cartridge-bags,  35  pounds,  white. 
1,310  8-inch  M.  L.  R.  cartridge-box,  25  pounds,  white. 
1, 591  8-inch  burster  bags. 

2  8-incU  B.  L.  R.  8.  cartridge-bags,  standard. 
421  VII I- inch  M.  L.  8.  B.  cartridge-bags,  7  pounds. 

25  80-pounder  B.  L.  R.  cartridge-bags,  20  pounds,  white. 
43  80-pounder  B.  L.  R.  cartridge-bags,  15  pounds,  white. 
50  80-ponnder  B.  L.  R.  cartridge-bags,  8  pounds,  white. 
54  80-pounder  B.  L.  R.  burster- bags. 

4  sets  80-ponnder  B.  L.  R.  cartridge-bae  formers. 
50  60 -pounder  B.  L.  R.  cartridge-bags,  10  pounds,  white. 
1, 753  60- pounder  B.  L.  R.  cartridge-bags. 
385  60-pounder  B.  L.  R.  burster-bags. 

1  60-pounder  B.  L.  R.  burster-bag  pattern.  ^ 
12  sets  60-ponnder  B.  L.  R.  cartridge-bag  formers. 

2  sets  30-ponnder  B.  L.  R.  cartridge-bag  formers. 
436  20  pounder  B.  L.  R.  P.  cartridge-bags. 

6, 305  20-ponnder  B.  L.  R.  B.  cartridge-bags,  2  pounds. 
2  sets  20-pounder  B.  L.  R.  cartridge-bag  formers. 
50  20-ponnder  B.  L.  R.  saluting  charges. 
119  6-inoh  B.  L.  R.  8.  cartridge-bags,  35  pounds. 

1  Xl-inch  M.  L.  8.  B.  cartridge-bag  pattern. 
100  XI  inch  M.  L.  8.  B.  cartridge  bags,  30  pounds,  white. 
225  32-pounder  M.  L.  S.  B.  cartridge- oags,  6  pounds,  white. 
527  32- pounder  M.  L.  8.  B.  cartridge-bags,  4  pounds,  red. 
593  32-pounder  M.  L.  8.  B.  cartridge-bags,  mixed. 
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0  24-ponnder  howitzer  oartridge-bags. 

^  3-iDoh  B.  L.  howitzer  oartridge-bagB,  12  oances. 

^  3-inch  B.  L.  howitzer  cartridge-bags,  16  oancea. 

^  18-pouDder  howitzer  cartridge-bags,  16  oances. 

^  3  poands  salating  charges. 

\^  7  poands  salating  charges. 

^  brass  rings  for  12  and  24  poander  cartridge-bags. 

^  N.  M.  S.  nizes,  spherical. 

2N.M.S.fazes,  rifle. 

^  Boxer  fazes. 

^  Borm^nn  fazes. 

^  foze-magazines. 

J?  igniters,  fnze. 

^  adapters,  faze. 

^  primers,  steel  vent-closing. 

^  primers,  qnill-friction. 

[  primers,  vent-sealing,  electric. 

'  pairs  magazine-shoes. 

XTkagaziue-dresses. 

Kx^sgazine-screens. 

<2«Dvas  covers  for  magazine- screens. 

dilates,  powder. 

poands  qaiclc-matoh. 

Oiagazi  ne-swabs. 

\M)xes  for  powder-cases. 
Imxcs  for  gan-cotton  cases. 
*  lx>xes  for  gan-cotton. 

MiacxLLiLirsoos. 

1  6-inch  carriage  transom. 

^  pressare  disks,  copper,  i-inoh. 
4  D-inch  steel  shot,  experimental. 
4  pressnre-gaage  hoasings. 

2  supports  for  ammunition-boxes. 
91  poands  shrapnel  balls. 

2  molds  for  gas-check  grommets. 

1  model  of  water  rotary  engine. 

1  specimen,  standard,  steel. 
18  pressnre-gaaffe  catters,  spiraL 

1  bed-plate,  field-carriage,  short  Gatling. 

1  fore-stay  bolt,  Vlll-inch  carriage. 
DO  balls,  rifle,  calibre  .45. 

1  set  patterns,  6^ inch  carriage. 

56  ponnds  bars,  lead,  for  rifle-balls. 
16  poands  bars,  lead,  for  shrapnel-balls. 

2  eases,  book. 

2  stands,  book. 

18  boxes,  cap  gas-check.  • 

i4  hasps  and  staples,  arm-chest,  small. 

24  hasps  and  staples,  arm-chest,  large. 

1  set  grate-bars  for  steam-lannch. 

4  springs  for  80-poander,  locking-lever. 
35  hooks,  magazine  screen. 
30  handspike  rollers. 

1  foot  for  20-poander  D.  B.  carriage. 
6  tallies  for  keys. 

S4  blocks,  primer,  wood. 
82  boxes,  packing. 

3  drawing-boards. 

72  binges,  arm-chest,  large. 

M)  rings  for  handles,  fire  and  sponge  baoketi. 

4  tracks,  carriage,  IX-inoh. 

2  bolts,  iron. 

2i  bnttons  for  division-boxes. 
05  hooks,  nowder-chnte. 
16  anions  for  tnbing,  and  wrench. 
2  levers  for  spring-valves,  8-inch  carriage. 

1  set  dies  for  sponge  and  flre-baoket. 

2  work-benches. 
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89  pieces  oak  backing  for  target. 

1  stand-top. 
12  boxes  for  steel  vent-closing  primer  reloading  tools. 

4  chests,  boat. 

6  brackets,  axe,  and  screws,  IX-inoh. 
1  wheel-chain,  |-inch  links. 

1  wheel-chain,  l{-inch  links. 

1  steadv-head  for  large  lathe. 

2  dies  K>r  testing  wire. 

150  eye-bolts  for  securing  arm-chests. 
1  set  side-pipes^  8- inch  carriage. 
4  indicators,  8-inch  carriage. 

1  piston-head,  8-inch  carnage. 

2  cylinders,  complete,  8-inoh  carriage. 
2  worms,  8-inch  carriage. 

2  wheels,  worm,  8-inch  carriage. 

I  air*  pump  and  attachment  for  6-inoh  carriage. 
40  specimens,  standard. 

200  hooks,  Ariction-primer  laniard. 
27  fire-bncket«. 

1  stand.  HHIICEHA 

8  tool-chests. 

1  megaphone. 

1  pressure-gange,  A.  D.,  ^inoh. 

1  pressnre-gauge,  A.  £.,  {-inch. 

1  cmsher-gange,  B',  ^inch. 

1  crnsher-gau^e,  C.,  {-inch. 

1  set  rines,  points,  and  groove-gnides. 

1  IX-incn  carriage-truck. 
14  bolts,  iron. 

1  dingy,  polling. 

1  template  for  shield,  6-inch  carriage. 
30  zinc  castings. 

1  set  patterns,  6-inch  cartridge-bag. 

2  clamps  for  testing-machine. 
2  sets  port-shatter  fastenings. 

1  set  bracket  patterns,  6-inch  carriage. 

2  shelves. 
4  frames. 

24  rollers  for  drawing. 
1  model  of  Lundborg  ship. 
4  tarpaulins. 

7  pairs  brackets,  rammer,  and  sponge. 
10  fuzes,  experimental. 

1  smoke-stack. 
200  ffas-checks  for  pressure-gauges. 

1  boring-bar,  8-inch  B.  L.  B. 

2  tables. 

1  tee-sanare. 

1  box  for  pressure-gange. 

1  target. 

8  shell-bands,  60-pounder,  experimentaL 

1  set  patterns  for  steel  rings,  3-inclu 
106  hooks,  port-laniard. 

2, 880  i-ponnd  castings,  Greely  relief  expedition. 

2  grates  for  steam-launch. 

1  gun-truck. 

2  models,  6-inch  cartridge-case. 
38  rammer  and  sponge  hooks. 

1  skeleton,  8-iuch  B.  L.  U.  gun. 

1  skeleton,  6-inch  B.  L.  B.  gun. 

2  skeletons,  6  inch  B.  L.  B.  carriage, 
1  skeleton,  8-inch  B.  L.  B.  carriage. 
1  skeleton,  5- inch  B.  L.  B.  carriage. 

1  skeleton,  Hotchkiss  47*%  gun  and  carriage. 

2  sample  bags,  Greely  relief. 

II  ice-borers. 

9  hooks,  fire -bucket. 

18  hooks,  battle-lantern. 
388  brackets,  cutlass,  large. 
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S80  brackets,  cutlass,  small. 

1  section  of  side  of  ship  Boston. 

1  pattern,  8-iDch  pivot,  Chicago. 
660  bronze  castings. 

1  ear  trumpet. 

1  sound  collector. 

1  set  patterns  for  Hotchkiss  tower  mount. 

3  models  of  gun  and  monnt^  Qatling. 
38  key  tallies. 

1  hand-rail. 
L04  tank  tallies. 

8  boxes. 

1  starting-bar. 

3  clamp-screws. 
1  can. 

1  port-fire  box. 

6  stationery  boxes. 

4  shell  stands. 

1  pattern,  pivot-bolt. 
8  port-sweeps. 

4  topping  lifts  and  guys. 

2  after-gnys. 

12  candlestick  springs. 
1  cabinet. 
1  Whitehall  boat. 
1  boat,  sail. 
8  handles  for  battle-axes. 

1  cap-square  bolt. 
4  frames. 

2  inner  doors,  magazine. 
32  pins  for  target  frames. 

130  bungs  for  powder  barrels. 

7  oars  for  boat. 

Repairs  to  stores  on  hand. 

Repairs  to  stores  for  vessels  fitting. 

Repairs  to  stores  for  vessels  in  commission. 

Repairs  to  buildings,  wharves,  shot-beds,  gun-skids,  d^c. 

Guarding  public  property. 

TORPBDOB8. 

42  pounds  dynamite. 

18  pounds  explosive  gelatine. 
457  electric  cannon  primers. 
366  D.  £.  fuzes. 
768  D.  E.  igniters. 

52  tripod  gun-cotton  torpedoes. 
312  brass  cylinders. 

44  primer  cases. 

60  torpedo  cases. 

52  secondary  spars. 

44  outfit  boxes,  gun-cotton. 

44  magazine  boxes. 

2  test  belL 

6  copper  boxes. 
215  detonators. 

62  dummy  detonators. 

2  sets  spar  bands. 

6  wrenches,  gun-cotton. 

3  sets  torpedo  outfits  for  the  Greely  Relief  Expedition. 
2  immersion  batteries. 

4  gun-cotton  spars. 
22  connectors. 

1  chronograph. 

17  experimental  gun-cotton  torpedoes. 

21  experimental  exercise  gun-cotton  torpedoes. 

2  gun-cotton  driers. 

352  pounds  liquid  carbonic  acid. 
48  galvanometers. 

1  set  launch  fittings  for  gun-cotton  torpedoes. 
100  water  caps. 
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17  experimental  gnn-cotion  detonators. 
12  detonator  boxes. 

18  contact  primer  cases. 
4  boat  spars. 

Rewinding  cbronograph  magnet. 

Contact  fire-torpedo  ease. 

Hand  grenade. 

Repairs  to  deteriorated  stores  on  hand. 

Repairs  to  deteriorated  stores  from  ships. 

Repairs  to  tools,  dec. 

Repairs  to  boats,  engines,  boilers,  Ac. 

Repairs  to  buildings,  wharves,  Ac, 

Ouarding  public  property. 

Experimental  work  of  all  kinds:  Explosives,  fuses,  electric  lights  and  ii 

ratns ;  electric  batteries,  torpedoes,  shunt,  electricity,  galvanometen,  diin 

tegrated  gun-cotton,  dynamo  machines. 

LIST  OF  VESSELS  FOB  WHICH  WORK  HAS  BEEN  PESFOBMED  DUEIS 

THE  FISCAL  TEAB  ENDING  JUNE  30.  1884. 

Shenandoah. 

Swatara. 

Tallapoosa. 

Tennessee. 

Trenton. 

Vandalia^ 

Wabash. 

Wachusett 

Wyandotte. 

Wyoming. 

Tantic. 


Alert,  Bear,  and  Thetis— relief  of  Lady  Franklin  Bay  Expedition  to  the  Ants 
legions. 
Patterson — Coast  Survey  steamer. 


Alarm. 

Independence. 

Montauk. 

Alert. 

Jamestown. 

Nantucket. 

Atlanta. 

Jason. 

New  Hampshire. 

Boston. 

Kearsarge. 

Omaha. 

Chicago. 

Lackawanna. 

Ossipee. 

Colorado. 

Lancaster. 

Ounalaska. 

Constellation. 

Marion. 

Pensacola. 

Dale. 

Miantonomoh. 

Portsmouth. 

Despatch. 

Michigan. 

Powhatan. 

Dolphin. 

Minnesota. 

Quinnebaug. 

Franklin. 

Mohican. 

Richmond. 

Galena. 

Monocacy. 

Saratoga. 

Hartford. 

Monongaiiela. 

Saugus. 

APPENDIX. 

7TB  ON  THE  CONSTRUCTION  OF  THE  SIX-INCH  WIRE-WOUND  GUN. 

By  Easign  Philip  B.  Alger,  U.  8.  N. 

he  Jacket  and  tabe  of  this  piece  are  of  nearly  the  same  dimensions  as  those  of  the  6" 
aX  ho«>ped  guns :  but  hoops  on  the  cylinder  and  chase  have  been  replaced  b^  wire, 
result  being  a  decrease  of  weight  of  about  1,000  pounds  as  compared  with  the 
ped  guns,  while  the  strength  remains  tbe  same. 

b  was  desired  that  each  layer  of  tbe  wire  should  be  strained  to  the  same  amount 
ler  the  pressure  of  explosion  of  the  charge,  this  being  the  most  favorable  dispod- 


a&oa 


RLM 


24.51 


21.48 


28.00 


22.10 


iU,  8.40  Inehes. 


9.40  inches. 


10.85  inches. 


1  of  the  material,  and  one  alone  obtainable  by  tbe  use  of  wire.    It  was  therefore 
ided  to  wiud  the  wire  with  such  a  varying  tension  as  would  give  this  result. 
*his  tension  was  calculated  by  fornuilte  based  on  the  investigations  of  Lam^and 
giie,  and  it  was  found  (with  an  allowance  of  28  tons  per  square  inch  as  the  limit 
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of  strain  on  the  wire)  that  the  inner  layer  should  be  wound  with  that  tension,  nl 
that  the  tension  should  decrease  almost  uniformly  to  22  tons  on  the  square  inch  atthi 
outer  layer. 

There  beiog  thirteen  layers  of  wire  over  the  body  of  the  gun,  it  was  necesmj  to 
decrease  the  tension  by  about  25  pouuds  at  each  layer. 

The  wire  over  the  cnase  of  the  gun  being  subject  to  much  leas  strain  than  that  ofor 
the  chamber,  it  was  considered  unnecessary  to  wind  it  with  varying  tension. 

That  over  the  forward  part  of  the  Jacket  was  wound  with  a  constant  tension  ofSI 
tons  to  the  square  inch,  and  that  over  the  tube  with  a  constant  tension  of  15  tonito 
the  square  inch. 

This  is  the  first  gun  known  to  have  been  wound  with  a  varying  tension  calcuUtod 
with  the  object  ot  bringing  the  walls  of  the  powder-chamber  and  all  the  layenof 
wire  to  the  elastic  limit  together  under  the  strain  of  firing. 

The  wire  is  made  of  English  stock,  drawn  in  this  country,  and  is  not  of  as  unifon 
and  high  a  grade  as  was  desired,  its  tensile,  strength  being  uom  55  to  65  tons,  and  iti 
elastic  limit  from  28  to  38  tons  per  square  inch. 

The  gun  was  carefully  star-gauged  before  and  after  winding,  and  showed  a  uniform 
compression  of  bore,  agreeing  very  well  with  the  results  of  calculation. 

The  following  diagram  shows  the  state  of  the  wire  over  the  chamber  of  the  ganai 
calculated  (after  winding)  with  the  gun  at  rest,  and  also  under  a  chamber  preson 
of  19.5  tons  per  square  inch. 

Tbe  dotted  line  shows  the  tension  of  winding,  the  dash  line  the  tension  after  wind- 
ing, and  the  full  line  the  tension  under  19.5  tons  internal  pressure. 


ON  THE  TENSION  OF  WINDING  WIRE  OUN3. 
By  Ensign  Phiup  R.  Ai^gbb,  U.  8.  N. 

If  wire  be  wound  upon  a  tube,  the  inner  layers  will  evidently  be  more  and  mon 
relieved  of  tensile  straiu  as  the  winding  proceeds,  in  consequence  of  the  compresiT* 
force  exercised  by  the  outer  layers,  and,  on  the  completion  of  the  winding,  the  inoer 
la^er  will  be  at  a  considerably  less,  and  tlie  outer  layer  at  the  same  tension  as  thstof 
winding.  Consequently,  when  an  int>erual  pressure  is  applied,  the  exterior  layers  of 
wire  will  first  be  brought  to  a  higher  tension  than  that  at  which  they  were  woand, 
and,  if  the  t-ension  of  wiudiuff  be  high,  will  also  first  be  strained  beyond  the  elaftic 
limit  and  permanently  stretched. 

In  order,  then,  that  the  application  of  an  internal  pressure  may  straiu  the  layenof 
wire  uniformly,  it  is  necessary  that  the  layers  be  wound  with  a  varying  tension,  aod 
the  object  of  this  investigation  is  the  determination  of  the  proper  tension  of  windiog 
each  layer. 

We  will  consider  the  case  of  a  simple  tube  wound  with  wire.  We  wish  to  detemuM 
the  thickness  of  the  tube,  the  number  of  layers  of  wire,  and  the  tension  of  wiodini 
each  layer,  so  that  under  a  given  internal  pressure  all  the  layersi  of  wireshsU  ^ 
equally  sti'ained  and  the  tube  shall  have  a  given  tension,  and,  at  the  same  time,  w 
that  when  the  gun  is  at  rest  the  compression  of  its  bore  shall  not  exceed  a  gini 
amount. 

Letr  Rd  =  radins  of  bore. 

Ri  =  outer  radius  of  tube. 
R«  =  outer  radius  of  wire. 
Po  =  maximum  powder  pressure. 
To  =  limit  of  tension  of  tube  under  strain. 
T  =  limit  of  tension  of  wire  under  strain. 
Co  =  limit  of  coniprese»iou  of  tube  at  rest. 
Eo  =  modulus  of  elasticity  of  tube. 
El  =  modulus  of  elasticity  of  wire. 

Suppose  the  wire  wound  upon  the  tube  in  the  proper  manner,  and  the  stmctorei* 
equilibrium  under  an  interual  pressure  Pq,  the  inner  surface  of  the  tube  having  stao* 
Bion  Tof  and  each  layer  of  wire  a  tension  T.  At  a  point  of  radins  r  in  the  ma»^ 
wire  tbe  existing  tension  T  is  the  combination  of  three  strains — that  of  winding,  du^ 
caused  by  the  internal  pressure,  and  that  caused  by  the  oompresaive  force  of  the  1^* 
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08  of  wire  outside  it.    The  tension  of  each  layer  of  wire  being  T,  the  radial  pressure 
caused  by  the  layers  outside  the  point  of  radius  r  is  evidently  (  ^     ^  \  T,  and,  if  we 

nemoYe  these  layers,  and  apply  in  their  place  a  radial  pressure  (  ^  ^  ]  T,  the  struot- 
ore  will  still  be  in  equilibrium,  the  tension  at  r  remaining  unchanged.  Now  if  we 
cause  the  internal  pressure  Po  and  the  external  pressure  (  — ^ )  T,  to  vanish,  evi- 
dently the  wire  at  r  will  assume  the  tension  at  which  it  was  wound,  and  then,  if  we  find 
fthe  change  of  tension  at  r  caused  by  this  removal  of  pressures,  and  apply  this  change 
feo  the  tension  T,  the  result  will  be  the  required  tension  of  winding  the  radius  r. 
If  the  state  of  equilibrium  of  the  structure  is  modified  in  any  way,  let 

Po  =  resulting  change  of  pressure  at  Ro, 
pi  =  resulting  change  of  pressure  at  Ri, 
pt  =  resulting  change  of  pressure  at  r, 

to  =  resulting  change  of  tension  of  inner  surface  of  tube. 
fo  =  resulting  change  of  tension  of  outer  snrface  of  tube. 

ii  =  resulting  change  of  tension  of  inner  layer  of  wire.  * 

f ,  =  resulting  change  of  tension  of  outer  layer  of  wire. 

We  then  have  the  following  equations,  ^Iven  in  Virgile's  "  Resistance  of  Metallic 
Tubes,''  and  easily  deduced  from  the  equations  of  equilibrium  of  a  homogeneous  elastic 

^Qbe: 

<«)  J> , = - «.  -^--+iN.-2  jj_, 

<3)  to-ta  -^^r^ po  — 2Ri— ' 


<*) 


4   El  /    ,/    _L  P  1     \  Pi 


Combining  (1)  with  (3),  and  (4)  with  (S)  and  (3),  w«  have 
m  -.  ,r«-R«,      I'  +  R',/,  R«,-K«o     ^   R'l+R'p^         , 


<7) 


*      En^:i*  2R«i 


^R..(2  +  |o)-R>^4-g)] 

.»  •  ~~~  I^nS -J 


Eliminating  to,  we  have 
C8j  «.= 


a  8R«i 


3R^oP.  (r«  +  R'.)  - .- y>,  [  R  ^  (a  +  g^ + R-o  (^4  - 1?^] 
[m(l-g)  +  R^(l+8g)]-R'.[R'o(8  +  |)  +  R..(l-|)J 


En 

t*o  simplify  (8),  let  a  =  1  —  j. , 
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5  =  1  +  2  1^,  A  =  2aR«o  +  hR\ 
c  =  2-f^",     B  =  cR«oB«,-faR«„ 


434  REPORT   OF   THE   BECRETART   OF   THE   NAYT. 

and  we  have 

^^^  ^ a^:=:b 

also  oombinlng  (1)  with  (5),  we  have 

/  2R«i  r«— R«i 

(10)  <i  =  »ir«-f  R«,  ~^f<-f  RV 

Now,  eliminating  <i,  we  have,  after  redaction, 

(11)  *^  = Ar»-B 

In  other  words,  if  the  internal  and  external  pressnres  undergo  yariations  ji^  ftod^r 
the  tension  at  the  enter  surface  of  the  wire  will  undergo  a  variation  fi,  given  by  equa- 
tion (11) ;  hence,  in  (11) putting |>j  =  —  P©  and p^^-^f  =^^~  j T,  we  have 


A^) 


(Af*+B)-6PoR«oR«i 


AH-B 
and  T+f  1  equals  the  required  tension  of  winding  at  radius  r. 

TR 
^2)  -;r^(Af*+B)-2  BT-6  P, B«o  E«, 

r+f,=ir iprzB . 

We  have  now  to  determine  the  compression  of  bore  caused  by^ winding  wire  •(  tbe 
tension  given  above. 

Suppose  the  winding  to  have  proceeded  t  >  a  radius  r.  We  wish  to  find  the  ebaogv 
of  tension  of  the  bore  caused  by  the  application  of  a  new  layer  of  wire  at  the  ta- 

sion  <r> 
In  (7)  and  (9)  let  po = 0  and  we  have, 

(13)  '*  =  EoL3'   2RS J""*^ 

(14)  «|  =  -p,  I*  1^ ^j_^_g J. 

Eliminating  h  and  reducing,  we  have 
(16)  i.=-6R..gj..^j^. 

Now  in  (15)  letpB=^-^,  the  radical  pressure  caused  by  a  single  layer  of  wi»,tt4 
we  have  for  the  total  compression  of  bore  caused  by  winding  to  a  radius  Bt. 

(16)  Co=6  R«.  £  j  ^SISUB  =^»"»EI  j  r,Es=:B= 

Eo  f  Ri  TR,  ( Ar«+B)  —  r  (2BT+6PoR«oR«i)^ 
^R'lEi J  jj^  (AH-B)«  ^''^ 

«  ^,  Eo    rABT+3APoR«oR»i  —  A«TR,r'lRi 
'^^E/  L A-(A^-B) Jr.= 

6  R',^«(R,-R,  )r„     3PoR«oRt(fi,-fR,)- 
Jill 


AR^-B 


)r        3PoR«oR|(R^-fR,)-| 
I  T-  AR«ir-B  1= 


2R,  (R,--ROr       3PoR«oRi(R8-fRi)1 
R«j_R2o    LT—         AR«8-B        J' 


These  two  ec^uations  (12)  and  (16)  furnish  the  means  of  determining  the  prof^r 
tennion  of  winding  at  any  point  and  the  compression  of  bore  when  the  gun  is  st  w^ 
after  winding. 

We  have  next  to  determine  the  thickness  of  tube  necessary  to  fulfil  the  given  ets- 
ditions. 
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Wben  the  iDtemal  pressure  Po  acts,  the  pressure  on  the  external  surface  of  the  tube 
— P — ^  )  T,  and  we  haye,  therefore,  for  the  pressure  that  will  strain  the 
abe  to  a  tension  To, 

From  these  three  equations,  (12),  (16)  and  (17),  having  Ro,  Po,  To,  Co»  and  T,  we  are 
mabled  to  find  R],  R«,  and  fr*  or  the  thickness  of  the  tube,  the  number  of  layers  of 
irire,  and  the  tension  of  winding  each  layer. 

In  deducing  these  formulae,  one  doubtfal  assumption  has  been  made,  the  lonei- 
todinal  tension  has  been  neffleoted,  or  assumed  to  be  uniformly  distributed  over  the 
whole  crocs  section  of  the  tube.  This  is  not  strictly  true,  but  it  is,  in  all  probability, 
■0  nearly  true  tbat  its  assumption  will  have  no  material  effect  upon  results. 

In  general  practice  the  breech  plug  is  housed  in  a  jacket  placed  over  an  inner  tube 
in  Older  to  lessen  the  size  of  the  forgings  used  and  to  obviate  the  bad  effects  of  the 
expansion  of  the  bore  upon  the  first  threads  of  the  screw-box.  This  will  have  no 
eifect  upon  our  results,  however,  for,  having  obtained  the  thickness  of  the  tube,  it 
Day  be  divided  into  two  parts,  the  outer  of  sufficient  cross-section  to  take  all  longi- 
todinal  Rtrain. 

Almost  always  tbe  tube  will  be  of  the  same  material  as  the  wire^-«teel;  in  which 
Bise  we  have  £o=E|,  and  (12)  and  (16)  reduce  to 

18)  *, = T?^+^0^^T^  P,^  and 

lax  P       2(R«sr-R^)/^  Ri  T         PnR'o  ^ 

^  ^**°"    R^,-R«o  V^+Ri    R««— R'oy* 

In  this  case,  also,  we  can  find  direct  values  of  Ri  and  R«,  for,  combining  (17)  and 
19),  we  have,  after  reduction,  

a,v                         J,       TRt-f  VTR«r-R«o  (Pq+Tq)  (Pp-Tp-f  2T) 
*^^  ^'  = Po-To+2T 

Sqnation  (20)  shows,  what  must  always  be  the  case  in  a  gun  built  of  one  material, 
hat  the  strength  depends  directly  upon  the  range  of  extension  of  the  inner  surface 
f  the  tube  ftx>m  extreme  compression  to  extreme  tension,  and  can  never  exceed  the 
lUn  of  the  elastic  limits  of  compression  and  extension. 

The  working  of  the  formuls  deduced  above  is  best  shown  by  an  example.  We  will 
•^siune  the  radius  of  the  chamber  of  an  all-steel  gun  to  be  7'*,  the  elastic  limit  of  the 
Eketal  of  tube  and  Jacket  to  be  18  tons,  and  the  elastic  limit  of  the  wire  to  be  36  tons, 
^e  wish  a  construction  having  an  elastic  strength  of  27  tons. 

Ro=7. 

To=:Co=18  tons. 
T-=        36     " 
Po=        27     " 
To  obtain  Rs  and  R2  we  have 

«>=Ba7gg?:  =  77f=7^7=18.5^ 

«  _TR»-f.  VT«R^g-R«o  (Po-f  To)  (Pg-Tp-f  2T)     ,  .  .„ 
^' P0-T0+2T =  ^^'^  ' 

The  tube,  therefore,  must  be  7.5''  thick,  and,  to  secure  a  safe  longitudinal  strength, 
his  may  be  divided  into  two  parts,  the  inner,  or  tube  proper,  3.5"  thick,  and  the 
mter,  or  jacket,  in  which  the  plug  houses,  4.5''  thick. 

Now  substituting  in  (18)  the  value  of  R^  found  and  the  griven  values  of  T,  Ro,  and 

?o,  it  =  —^ — h  yj ^^  (  — 63  J ,  which  gives  the  tension  of  winding  as  foUows : 

r  =  14.5"  tr  =  35.4  tons. 

r=15.5"  tr  =  32.6    " 

r=l6.5"  tr  =  30.3    " 

r=17.5"  tr  =  28.5    " 

r=18.5"  tr  =  26.9    " 
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To  test  oar  results  we  will  substitute  the  values  of  R«  and  Ri  in  (19 

264.0  jb'JSt        1323  \       ,o*         *i,        i  a 

16125 1  "33"      293  25  1=1^  tons,  the  value  assumed. 


Co  = 


To  Illustrate  the  different  strains  produced  by  winding  wire  at  a  coiistf 
decreasing  tension,  the  following  diagrams  are  given.  In  the  first  the  dui 
the  constant  tension  of  winding  (just  sufficient  to  compress  the  metal  of 
its  elastic  limit,  18  tons),  the  dotted  line  shows  the  state  of  strain  of  tli 
winding,  and  the  full  line  that  under  an  internal  pressure  of  27  tons.  Ii 
the  da9h  line  shows  the  varying  tension  of  winding,  the  dotted  line  the  si 
after  winding,  and  the  full  line  the  stai;e  of  stxain  under  an  internal  pi 
tons 

It  will  be  seen  that  in  the  first  case  the  pressure  of  27  tons  strains  the 
of  wire  beyond  the  elastic  limit  of  36  tons,  while  in  the  second  case  nc 
wire  passes  the  limiting  tension. 


at 


OinttH0U  TtnMgn. 


The  formuliB  here  deduced  show  the  tension  at  which  wire  should  b 
order  that  a  given  internal  pressure  may  result  in  equal  tension  throughc 
of  wire. 

It  has,  however,  been  thought  by  some  that  permanent  set  takes  plaoi 
when  the  force  acting  in  any  direction  exceeds  the  elastic  limit  of  the  n 
when  the  total  extension  in  any  direction  due  to  all  the  forces  acting  exc 
tension  at  the  elastic  limit  of  the  material. 

On  this  assumption,  made  by  Clavarino^  in  his  investigations  of  the 
hollow  cylinders,  th<)  tension  or  winding  wire  should  be  such  that  undei 
ternal  pressure  each  layer  of  the  wire  shall  have  not  the  same  teosioui  fa 
extension. 

I  have  deduced  formulse  based  upon  this  assumption.  They  give  a  teni 
ing  greater  at  the  inner  layer  and  the  same  at  the  outer  layer  as  that  % 
formulae  based  on  equality  of  tension,  the  difference  being  considerable  ii 
a  great  thickness  of  wire. 

BREECH  MECHANISM  OF  10-INCR  BREECH- LOADING  RIFLE. 

The  mechanism  for  opening  and  closing  the  breech-plug  of  the  10-i 
loading  rifle  is  shown  (Plates  I  and  II)  to  illustrate  one  of  the  methods  t 
to  be  adopted  for  ^uns  of  large  caliber. 

The  plate  a  which  is  bolted  to  the  face  of  the  breech-plug  is  extei 
direction,  and  upon  its  outer  edge  is  a  geared  rack  in  which  a  small  piai 
the  pinion  shaft  0  bearing  in  the  lugs  ot  a  bracket  d  which  is  bolted  to  thi 
and  is  revolved  by  a  doable-actiug  ratchet  winch  to.  This  arrangement  { 
increase  of  power,  while  it  occupies  only  a  small  space. 

NOTES  ON  SPRING-FIRING  APPARATUS. 


The  Bureau  has  carefully  considered  the  subject  of  spring-firing  app  ut 
new  guns,  and  has  several  designs  of  varying  form,  each  having  certain 
Sketches  of  those  which  seem  to  combine  the  greatest  number  of  goed  poii 
herewith : 

Form  No.  1,  Plate  III,  is  the  first  apparatus  designed.    It  was  intendc 
recess  in  the  stem  of  the  mushroom,  and  to  secure  in  place  by  matched 
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ireadB^  The  primer  a  placed  in  a  recess  at  the  front  end  of  the  apparatus  is  held  there 
^  B  spring-lever  extractor  h.  The  apparatus  is  pushed  into  the  recess  in  the  mushroom 
em  far  enouf^h  for  the  slotted  screws  o  to  engaged,  and  is  then  rotated  one-sixth  of 
torn  when  it  is  ready  for  cocking.  This  is  done  by  turning  the  handle  d  of  the 
nng-pin  until  the  longitudinal  slot  e,  in  the  slotted  cocking-oolt,  is  fair  with  the 
ad/,  which  passes  through  and  is  secured  to  the  outer  (or  inclosing)  cylinder  g, 
16  handle  is  then  pulled  directly  to  the  rear  until  the  stud  is  at  the  front  end  of  the 
Dgitadinal  slot  E.  The  handle  is  then  turned  to  the  left,  and  the  front  end  of  the 
>tted  cocking-bolt  passes  to  the  rear  of  lug  K  on  the  tumbler  of  the  trigger,  which 
•Ids  the  firing-pin  back  and  its  spring  compressed.  When  the  trigger  is  pulled  the 
^  on  the  tumbler  drops  and  permits  the  spiral  spring  to  force  the  firing-pin  for- 
ird  against  the  primer,  which,  being  fitted  with  a  fulminate  cap^  explodes.  This 
paratus  performed  well,  but  the  necessity  of  entirely  removing  it  each  time  that  the 
n  was  primed  was  considered  a  disadvantage,  and  designs  were  made  for  an  appa- 
118  which  should  remain  permanently  attached  to  the  stem  of  the  mushroom.  Two 
iigns  of  this  character  were  made,  and  either  one  promises  to  perform  well, 
^orm  No.  2,  Plate  IV,  consists  of  an  inclosing  cylinder  (or  receiver)  a,  which  secures 
the  rear  end  of  the  stem  of  the  mushroom,  and  in  which  travels  the  bolt-cylinder  6, 
itaining  the  firing-pin,  firing-pin  spring  and  trigger.  The  handle  of  the  bolt  cylinder 
itains  a  spring  latch  which  secures  it  to  the  receiver  when  the  apparatus  is  closed. 
mt  ring  d  is  screwed  on  the  rear  end  of  the  receiver  to  prevent  a  complete  with- 
hwal  of  the  bolt  when  extracting  the  primer.  Byturuiugthe  cut  ring  until  the 
t  in  the  receiver  is  fair  with  the  slot  in  the  ring,  the  bolt  may  be  wholly  withdrawn, 
1,  if  desired,  another  one  put  in. 

[*o  prime:  The  primer  is  placed  in  the  receiver  (the  bolt  having  been  drawn  to  the 
ir  for  that  purpose) ;  push  the  bolt  to  the  front,  which  will  force  the  primer  into  its 
»t  in  the  mushroom  stem ;  then  turn  the  bolt  one-fourth  of  a  turn  to  the  right,  the 
r  e  on  the  side  near  the  front  end  will  be  turned  into  the  slot/,  made  for  it  in  the  ro- 
ver, and  the  apparatus  will  be  locked  ready  for  cocking.    To  do  this,  pull  the  handle 
f  the  firing-pin  to  the  rear,  until  the  trigger  head  passes  over  the  onckiug  shoul- 
r  A  of  the  nring-piij ;  the  apparatus  is  then  ready  for  firing,  which  is  done  by  pull- 
I  the  trigger  down  clear  of  the  cocking  shoulder.    The  firing-pin  being  free,  is  then 
ced  forward  against  the  primer  by  the  spiral  spring. 

^orms  2  a  and  2  6,  Plate  IV,  are  designs  of  bolt-s  to  be  used  for  the  electric  and  friction 
mers,  respectively. 

^orm  3,  Plate  V  is  a  modification  of  the  system  employed  in  the  Lee  magazine  rifle, 
d  right  to  use  the  patents  for  this  particular  apparatus  having  been  permittiOd  the 
ii«an  through  the  courtesy  of  the  Lee  Arms  Manufacturing  Company  of  Hartford, 
[tin.  It  is  similar  to  Form  2,  Plate  IV,  in  that  it  has  an  inclosing  cylinder  (or  ''  re- 
iver"), in  which  travels  a  bolt  containing  the  firing-pin,  firing-pin  spring  and 
igger,  and  is  locked  when  closed  by  a  Ing  on  the  bolt.  This  lug  also  forms  the 
kndle  of  the  bolt,  and  is  backed  against  a  shoulder  forming  part  of  the  receiver.  The 
'paratus  is  compai^t,  and  possesses  an  advantage  in  the  use  of  the  strong  Lee  ex- 
actor; it  promises  to  work  satisfactorily. 

VEKT-SEALIXO  PRIMERS. 

Considerable  attention  has  been  given  to  the  subject  of  vent  pealing  primers,  and 
periments  have  beeu  made  with  several  different  forms.  The  steel  percussion  pri- 
)r  shell  shown  in  Figs.  1,  2  and  3,  Plate  VI,  has  been  found  to  give  the  best  results, 
ere  having  been  no  escape  of  gas  when  in  use.  Oue  of  the  percussion  primers  of 
is  form  has  been  fired  and  reloaded  about  fifty  times,  and  is  still  in  good  condi- 
>n.  In  designing  the  electric  primer,  Fij^.  2,  an  endeavor  has  been  made  to  avoid 
)  use  of  a  return  wire,  the  shell  of  the  primer  being  used  to  accomplish  this  result, 
the  friction  primer.  Fig.  3,  a  part  of  the  serrated  wire  used  for  ignition  is  enlarged 
Bciently  to  act  as  a  vent-sealing  plunger,  which  is  drawn  into  its  seat  by  the  pull 
the  lanyard,  and  held  there  by  the  internal  pressnre. 

*^ig..4  is  a  design  for  an  electric  primer,  and  shows  the  method  of  attaching  it  to 
)  rear  of  the  mushroom  stem.  It  was  the  first  form  designed  to  avoid  the  use  of  a 
urn  wire.  All  of  the  primer  shells  here  referred  to  are  made  of  steel,  and  are  really 
all  cartridges  which  fire  a  small  bullet  through  the  vent  into  the  charge,  thus  clear- 
ly the  vent  and  opening  a  way  for  the  primer  gases. 

H^  1  and  2,  Plate  VII,  represent  a  friction  and  an  electric  vent-sealing  primer,  re- 
ictively,  which  have  been  used  with  success  in  the  experimental  firing  at  the  Naval 
iuance  Proving  Ground.  They  are  placed  in  the  front  end  of  the  vent  before  olos- 
;  the  breech  plug,  and  were  designed  to  be  used  in  case  of  accident  to  the  regular 
ring  percussion  apparatus. 
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ELECTRIC  FIRING. 

Sir:  I  have  the  honor  to  propose  the  following;  plan  for  gan  circnits,  Stc, : 

The  negative  pole  of  the  firing  batterv  is  connected  to  tne  frame  of  the  ship ;  the 
positive  leads  forward  nnder  the  gan-deck  beams  on  both  sides  and  np  into  the  pilot- 
tower.  It  ends  there  in  a  metal  strip  marked  -f-  of  the  firing- board  shown  in  sketch 
on  Sheet  1.  On  each  side,  starboara  and  port,  of  this  metal  strip  are  a  namberof 
cnrrent  indicators,  equal  in  number  to  the  number  of  guns  in  broadside.  On  the 
sketch  four  are  shown.  The  metal  strip  is  connected  to  the  -f-  (pins)  end  of  each  car- 
rent  indicator,  and  the  —  (minus)  end  of  that  indicator  is  connected  to  a  button  from 
which  leads  a  wire  to  one  of  the  guns.  A  key  connected  to  the  metal  strip  is  plaoed 
over  each  button,  so  that  when  it  is  pressed  the  corresponding  current  indicator  is  short- 
circuited.  For  current  indicator  I  would  nropose,  as  the  simplest  thing,  an  electro- 
magnet and  armature.  This  would  not  be  likely  to  get  out  of  order,  and  its  indics- 
tiou  could  be  easily  read.  If  desired,  a  multiplying  arrangement  could  be  fitted,  u 
in  an  aneroid  barometer.    This  probably  would  be  unnecessary. 

When  the  short  circuiting  key  belonging  to  any  one  gun  is  pressed,  the  cnrrent  in- 
dicator corresponding  is  short-circuited,  and  the  current  increaised  in  that  gun  circuit. 

The  current,  on  reaching  by  its  double  route  the  junction  terminal  of  any  gun,  passet 
thence  into  the  "pistol''  shown  on  Sheet  2,  through  the  electro-magnet  shown,  and 
thence  into  the  primer,  and  thence  through  the  mass  of  the  gun  to  earth.  The  action 
of  pulling  the  trigger  short-circuits  the  electro-  nagnet  and  increases  the  cnirent 

It  will  be  noted  that  resistances  are  normally,  in  each  gun  circuit,  in  two  placet, 
one  in  the  pilot-tower  in  the  current-indicator,  the  other  in  the  current-indicator  in 
the  '^  pistol.''  The  gun  can  be  fired  when  both  resistances  are  short-circuited,  and 
then  only. 

In  case  the  commander  of  the  ship  desires  to  fire  the  battery  from  the  pilot  tower, 
ho  orders  the  battery  loaded  and  the  circuits  connected  for  firing  from  the  pilot  tower. 
All  gun  captains  load,  and  when  ready,  connect  their  pistols,  screwing  the  trigger 
permanently  down  by  the  thumb-screw  shown  on  the  guard.  Each  gun  captain  can 
now  see  if  his  circuit  is  complete  by  noting  the  armature.  The  ofiBcer  in  the  pilot 
tower,  by  glancing  at  each  indicator,  can  tell  when  each  ^nn  is  ready.  Any  gun  can 
now  be  fired  by  pressing  ite  short  circuiting-key  ;  any  desired  number  can  be  flred  by 
pressing  their  corresponding  keys  simultaneously.  For  firing  a  broadside,  a  key  may 
be  used^which  closes  all  the  circuits,  but  this  would  be  unnecessary  except  in  ship* 
carrying  an  unusual  number  of  guns  in  broadside. 

In  case  the  commander  desires  to  have  independent  firing,  he  orders  the  guns  con- 
nected for  independent  firing.  The  plan  pursued  is  unchanged,  except  that  the  gnn 
captains  do  not  press  and  screw  down  the  trigger,  but  the  short  circuiting-keye  in 
the  pilot  tower  are  screwed  down.  When  any  gun's  sights  come  on,  ite  captain  fiiei 
by  pressing  his  pistol  trigger. 

In  case  the  circuite  on  one  side  are  shot  away,  the  current  is  unbroken,  as  the  other 
side  remains.  The  broken  circuit  can  now  be  repaired  by  using  short-lengths  of  wire 
with  spring  clamps  on  the  ends.  In  case  both  circuits  are  shot  away,  each  gnn  captain 
connects  the  pistol  wire  to  a  little  storage  battery  worn  at  his  belt.  The  little  acco- 
mulator  made  by  Star  for  lighting  little  incandescent  lamps  is  suggested.  It  cm 
be  charged  by  putting  it  in  circuit  with  an  Edison  lamp  for  fifteen  minutes,  the  in- 
tensity of  the  lamp's  light  not  being  appreciably  diminished  thereby. 

I  would  suggest  lead-covered  wire  for  the  leads  throughout. 
I  have  the  honor  to  be,  very  respectfully, 

B.  A.  FISKE, 
Lieutenantf  United  States  Navy,  Junior  Grade, 

Capt.  Montgomery  Sicabd,  U.  S.  N., 

Chief  Bureau  of  Ordnance. 


THE  DK  BANGS  GAS-CHECK. 


Experimente  with  the  De  Ban^e  gas-check  were  continued  during  the  year,  to 
determine  ite  fitness  for  adoption  in  the  steel  guns  in  course  of  construction.  Thti 
check  presents  the  advantage  of  always  sealing  the  gas-escape  completely  All  other 
gas-checks,  so  far  as  known,  are  liable  to  fail  in  this  respect  while  in  use. 

The  first  trials  were  made  with  checks  of  the  pattern  shown  in  Fig.  II T,  except  that 
some  pads  were  covered  with  linen  sheeting,  while  others  were  covered  with  stoat 
canvas.  The  face  plate  and  lever  of  the  breech  plug  were  of  the  form  diown  in 
rig,  I. 
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-actfiromN.O.P.G.,  " 


le  aheetlng-covered  checks  were  less  able  to  stand  the  £rictional  wear  and  tear 
;he  canvas-covered  specimen,  all  breaking  before  the  tenth  round.  *  »  • 
m  cover  at  the  first  ronnd  with  No.  1  sheettng-covered  pad  fnmished  an  oppor- 
for  illustrating  the  effect  of  losing  a  portion  of  the  composition.  The  check 
already  damaged,  I  cut  it  in  several  places  and  pressed  out  an  appreciable 
t  of  the  mixture  before  each  round,  leaving  the  surface  quite  uneven.  In  each 
lowever,  the  proper  form  was  given  by  the  chamber  pressure,  the  gas  being 
I  perfectly  sealed.'' 

most  serious  difficulty  met  was  due  to  the  **  sticking "  of  the  gas-check,  re- 
^  the  use  of  the  extension  piece  (handspike).  Fig.  I,  to  start  the  plug  around. 
ly  cases  this  could  not  be  done  without  striking  the  lever  with  a  mallet.  In 
rawing  the  plug  still  more  difficulty  was  met,  requiring  the  use  of  wedges,  and 
e  few  cases  the  mushroom  had  to  be  dismounted. 

■act  from  N.  O.  P.  G.,  ^ : 

ion  the  first  instance  of  '  sticking'  (the  first  rounds  in  attempting  to  start  the 
to  the  rear  by  means  of  a  lever  between  it  and  the  race  of  the  breech,  I  observed 
le  screw  came  back  a  considerable  interval,  perhaps  half  an  inch,  springing 
'd  on  being  released,  without  starting  the  checK." 

•»  1884' 

iropose  to  trim  down  the  exterior  diameter  of  the  rings  gradually,  in  the  hope 
^is  will  secure  a  better  performance.  *  *  *  It  seems  evident  that  the  eccen- 
ver  will  be  necessary." 

eccentric  lever  shown  in  Fig.  II  was  then  tried.    Extract  from  N.  O.  P.  G.,  ^^ : 

le  rings  have  beon  gradually  trimmed  down.  *  •  *  The  cam  lever  effects 
ly  start  to  the  rear  (lever  upright).  *  *  •  The  start  from  the  closed  Qpsi- 
I  still  somewhat  difficult  after  firing  with  high  pressures,  needing  either  an  ex- 
n  of  the  lever  or  blows  upon  the  handle  with  a  mallet." 

•'  1884  • 

le  sixth  and  seventh  rounds  stuck  after  discharge,  necessitating  the  employ- 

of  a  lengthened  lever  (to  start  the  block  upward).    An  examination  revealed 

Bt  that  the  metal  of  the  brass  and  tin  rings  swages  out  under  the  pressure,  bind- 

ainst  the  walls.    •    *    *    The  metal  dressed  down  permits  a  good  performance 

ime,  afrer  which  the  fit  must  be  renewed." 

tin  and  brass  rin^s.  Fig.  Ill,  were  replaced  by  hardened  brass  rings,  and  in 

»r  check  by  steel  rings,  with  the  following  results. 

'act  from  N.  O.  P.  G.,  ~  : 

ft  pad  was  used  with  the  hardened  brass  rines.  The  result  was  a  total  failure, 
^  cutting  the  canvas  badly,  and  the  check  sticking  to  such  an  extent  that 
ited  efforts  of  four  men  were  required  to  release  the  breech-block.  •  •  • 
&el  rings  were  next  tried.  *  *  *  The  resalts,  in  the  particular  of  cutting 
civas  at  once,  were  similar  to  those  with  the  brass  rings.  In  the  matter  of 
£,  however,  there  was  great  improvement,  the  block  starting  out  without  any 
»vhatever." 
L  rings  of  a  slightly  different  shape  were  next  tried. 

'act  from  N.  O.  P.  G.,^^^ : 

«  gas-check,  steel  rings  and  a  canvas-covered  pad,  worked  well  and  easily 
rhout.  The  canvas  is  cut  slightly.  *  *  *  No  extra  lever  power  was  needed, 
M  the  '  clearing'  eccentric  employed  in  starting  the  block." 

le  cutting  mentioned  in  my  last  firing  report  has  not  increased,  and  the  check 
e  considered  as  indefinitely  serviceable." 

bher,  with  a  narrow  strip  of  cloth  where  the  pad  takes  the  gun-wall,  was  tried 
>vering  for  the  pad  in  place  of  canvas,  and  was  found  to  answer  the  purpose 
well. 

3ral  stvles  of  rings  of  different  metals  and  shapes  were  suggested  for  trial,  but 
lot  finished,  owing  to  the  success  reached  with  the  steel  rings, 
steel  rings  will  probably  be  adopted  for  service. 
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RIFLE  PBDJECTILES. 
n 

I8M  Naval  Ordnamcb  Pbovimq  GnoiniD, 

AnwapoUt,  Jfi, 
Sir:  I  havB  tbe  honor  to  Bnbmit  the  following  resulta  of  the  filing  trUloTM) 
ogival-headed  and  four  step- headed  3  "  Bt«el  proJeciil««. 


A  1|"  wroaght-iron  plate,  8'  1"  by  3'  4",  scoured  by  fonr  1".5  bolts,  backed  bjW' 
oak,  ineliDed  at  an  angle  of  14°  Co  the  line  of  fire,  and  distant  ftom  the  gun  (mat 
of  impaots)  46  feet. 


from  left  to  right  in  which  thej  stand  in  the  hirr 
ogiTal' headed,  weight  10  ponndu,  striking  velocit 
&6.98  foot-tons. 

A  score  was  cat  of  the  following  dimensions : 

Length,  4".5;  greatest  width,  f' .5;  creatast  depth,  .25",  The  score  offered  nodi- 
tail  of  parti calar  interest,  being  that  wliicb  experience  haa  shown  to  be  eipeciedwilt 
the  ogival  form  of  head.  Its  depth  ie  nearly  eqnal  to  the  best  perforaiaace,  liiil 
with  Ko.  2. 

No.  2.  Ogival-pointed  withonestep,  weight  9.5  ponnds,  striking  velocity  911  £i. 
Striking  euergy  &^,Ti  foot-tons. 

The  soore  was  peculiar  in  character,  showing  two  indentations,  as  may  be  uiia- 
■tood  from  the  following  sketch : 


—  -"■                     R            B 

m, 

1 

1* "_/■'___ 

-  '"w    -     _ 

J 

Total  lenitth  of  scorr,  4". 5 ;  greatest  width,  1".5. 

Length  of  B  score,  S". 5;  greatest  width,  0".76. 

Depth  of  A  score,  0".12r) ;  depth  B,  0".3. 

It  is  evident  from  the  positions  of  the  two  scores  that  the  ogival  point— atow 
aide — and  the  step  struck  at  nearly  t  be  same  instant,  the  angle  (with  the  axis  ofik 
pHijpctiie)of  the  line  in  which  both  these  points  are  found  being  that  (1^  30')*hirk 
would  lead  one  to  expect  such  an  impact.  They  tbns  mutually  supported  eadiD>^ 
against  penetration. 

No.  S.  Ogival  pointed  with  two  steps,  weight  9,5  pounds,  striking  velocity  911  l.k 
striking  energy  64.73  foot-tons. 

The  score  was  precisely  similar  in  character,  and  nearly  equal  in  all  dimension  '• 
thatofNo.  2,  viz: 

Tola!  length  of  score,  5";  greatest  width,  1".5, 

Length  of  B  score,  I".75  ;  greatent  width,  D". 76. 

Depth  of  Ascore, ".125;  depth  B  score,  0"  .25 

The  ansle  of  the  impineing  pointe  being  again  14°,  the  third  point  of  aappoctii 
seems  probable,  diminished  the  total  work  done  by  the  projectile- 
No.  4.  Cup  pointed  with  one  step,  weight  9  pounds,  smking  velocity  91Sf>- 
atrlbing  energy  62.30  foot-tons. 

The  score  snowed  two  distinct  hollows  in  about  the  relative  poeitlona  of  the  p*>t 
edge  and  step. 
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It  again  seemB  evident  that  the  impact  of  these  two  points  was  simaltaneoni,  their 
ansle  13.30^  (as  measured  here)  being  nearly  suitable  to  such  action. 

The  two  hollows  are  not  sufficiently  defined  to  furnish  accurate  measurementSi 

The  total  length  of  the  score  is  A". 2b;  the  greatest  width,  1".5,  and  the  gnttok 
depth,  (KMS. 

No.  5.  Frustum  of  cone-stepped  weight,  9.5  pounds,  striking  yelocity,  911  t  &, 
striking  energy,  54.73  foot-tons. 

Thq  score,  of  nearly  uniform  depth,  has  the  dimensions: 

Length.  5'';  greatest  width,  V\2b:  depth,  O'MO. 

It  will  be  perceived  that  this  is  the  poorest  performance,  the  best  being  tint  cf 
projectile  No.  2. 

It  seems  reasonable  to  belieye  that  the  following  causes  may  be  assigned  to  this  d»> 
fective  performance : 


1st.  That  while  the  portion  A  of  the  projectile  tends  to  turn  to  the  left,  thepoitkn 
B  assists  the  reaction  of  the  plate,  in  its  efrarts  to  the  right,  2d.  That  the  decrease  of  the 
angle  of  impact  by  10^  (the  slope  of  the  head)  assists  the  reaction  of  the  plate,  giv- 
ing a  direct  oearing  along  its  whole  surface  after  very  slight  penetration. 

The  projectiles,  without  exception,  broke  up  by  the  blow  of  the  cylindrical  poitioi 
upon  the  plate,  the  head  having  glanced. 

The  heads  of  all  except  No.  2  nave  been  recovered,  and  a  photograph  of  the  pointi 
which  impinged  will  be  forwarded  to  the  bureau  upon  its  completion. 

All  projectiles  showed  evidences  of  soft  metal,  the  edges  by  the  reaction  of  thi 
^lAte  flowing  upward  toward  the  point  instead  of  downward. 

The  action  upon  No.  5  exteuds  the  whole  length  of  the  frustum. 


Frftgmentfl  of  stepped  projeotilea  after  firing. 
CONCLUSIONS— FIRE  AT  YBBT  SMAIX  ANGLB8. 

Ist.  That  the  energy,  as  great  as  may  be,  should  be  concentrated  upon  one  bitill 
edj^e  at  impact.  .    ^ 

2d.  The  edges  should  not  be  cupped,  they  losing  strength  thereby  to  resiit  tt* 
reaction  of  the  plate. 
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Id.  They  should  be  hardened. 

Uh.  The  projeotile  should  be  solid,  the  gain  in  left  turning  effect,  due  to  diminution 

length  of  radius  of  revolution,  being  probably  greater  than  the  disadvantage  of 

Ming  the  center  of  gravity  nearer  the  base. 

The  following  modification  of  the  form  of  No.  2  is  respectively  submitted  for  the 

iieau's  consideration : 


Penetration  being  attained  as  far  as  the  base  of  the  flat-pointed  stud  A,  the  latter 

nld  probably  be  of  assistance  in  enhancing  the  racking  effect,  delaying  the  tend- 

sy  to  turn  over  with  its  shortened  axis  due  to  solidity. 

Lbsolute  penetration  of  plates  of  any  great  thickness  cannot  be  expected  at  the 

all  angle  nsed,  it*  the  backing  be  rigid. 

The  latter  was  made  so  in  this  instance  to  reproduce  the  conditions  of  practice  in 

vice,  and  as  it  was  expected  that  merely  the  biting  effect  was  intended  to  be 

reloped,  uninfluenced  by  the  greatly  modifying  conditions  brought  into  action  by 

ding  plates. 

Very  respectfully, 

W.  M.  FOLGER, 

iAeutenanU  CommandeTf 
Inepeotor  of  Ordnance^  in  charge  Naval  Experimental  Battery, 

)apt.  MONTOOMERY  SiCARD,  U.  8.  N., 

Chief  of  Bureau  of  Ordnance, 


i  Naval  Ordnance  Proving  Ground, 

AnnapoliSf  Md, 

Ur  :  I  have  the  honor  to  submit  the  following  details  of  some  preliminary  firing 

ftinst  the  1-luch  Park  compound  plate. 

7be  piece  used  was  the  Hotchkiss  revolver  cannon  of  37"^°^, 

The  projectiles  used  were  the  standard  Hotchkiss  armor-piercing  shell,  and  sharp 

1  blunt  tri-faced  projectiles  manufactured  at  this  station.    The  latter  were  t«m- 

'ed,  following  the  method  employed  with  the  steel  bullets  of  the  high-power  musket. 

The  velocity  of  the  projectiles  was  that  fixed  as  standard  in  the  French  service 

2™  to  411™),  and  in  reaching  this  point  I  purposely  be^an  with  alow  velocity,  750 

.,  as  (placing  two  1'  low  (Chicago)  steel  plates  behind  the  velocity  screens)  I 

shed  to  ascertain  if  practicable  at  what  point  the  Hotchkiss  projectile  could  resist 

laking.     It  broke  at  all  velocities  with  penetrations  varying  from  0''.75  to  1''.2. 

Ls  a  matter  of  comparison  in  effectiveness  illustrated  in  th  s  preliminary  velocity 

•rk,  a  blunt  tri-faced  projectile  was  used  five  times  at  all'velocities  employed,  fur- 

hing  penetration  varying  from  V  to  1''.75.     It  is  still  serviceable,  having  been  re- 

aded  for  further  use,  and  is  unchanged  in  diameter.    Its  length  has  decreased 

075.    The  wedge  edges  are  unchanged. 

The  plates  used  were  the  1-inch  oil-tempered  and  1-inch  water-tempered,  backed  by 

oak.    Photograph  A. 

)ne  round  with  each  projectile  was  first  fired  against  the  oil-tempered  plate,  asfol- 

vs : 

^otchkien  standard, — Penetrated  l''.18  (point  getting  through  into  backing)  and 

>ke  up. 

Uarp  tri-faced, — Penetrated  1''.5  and  rebounded  unchanged  in  dimensions. 

Blunt  tri-faced,'* — Penetrated  1''.5  and  rebounded  unchanged  in  dimensions.    Radial 

«k  through  hard  facing  extending  lU"  to  right  and  above  to  bolt  hole.    Three 

«ks  ft*om  lefr  of  impact  to  edge  of  plate. 

'Previously  used  against  cast-steel  carriage  brackets. 


444      BEPOBT  OF  THE  BECBETABT  OF  THE  KATT. 


BEPOKT  OP  THE  8ECEETAET  OF  THE  KAVT. 

WATBB-TEMPBRKD  PTJ-T*. 

e  mnnds  (one  each  projectile)  were  flred  ngaiDst  this  plate  before  it      .._   ..._ 
<1  that,  tbrongb  an  error  at  the  WashiDgton  NavT-yard,  the  bevel  for  the  bolt 

..-.. .-„. .u-  ..^...^.  -,  .u-^i^j^       f,jgj, 


e  latter  waa  therefore  re- 


IfciM  V'.O— Broke  op. 

>  tri-faoed  3''.— Split  bacliing,  projectile  DnohaDged. 

I  tri/aced3".— Split  backinp;,  unuhansed. 

was  then  io  poor  coodition,  aa  the  wi 

inner  to  the  hard  face. 

tended  tbronxh  the  three  impacts  across  its  entire  gnrface. 
turned  abonl,  and  three  other  projectiles  fired  against  it,  with  the  followlDg 


ible 


a  done  ii 


■p  Iri-faetd. — Pierced  plate  and  penetrated  .5"  into  wood  backing.    Plate  badly 

I.     A  disk  of  the  soft  steel  back,  ^  inches  in  diameter,  was  alDioat  tarn  off. 

■ad  of  the  projectile  was,  as  it  were,  driven  into  the  relatively  softer  oflinder 

lit  breaking  the  latter. 

■1  (r[-/ae«d. — The  effects  were  nearly  identical  with  those  of  the  last  ronnd,  the 

)  this  case  being  somewhat  larger.     Radial  craaka  io  hard  surface  extend  from 

ipact  to  bottom  edge  of  the  plate. 

appearance  of  the  plate  at  the  rear  is  shown  in  Photograph  B. 
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The  diatortloD  of  the  two  tempeied  projectUca  u  ihowo  in  Photograph  C. 


—Hot.  1  uil  2   Bhirp  ud  blDDt  tii-hoe  napvctlTelj,  >Aer  Id 

a.  CluDt  trl  rww  aRer  b»TiBi  baen  lusd  In  Btc  niooH-' 

rarytniE  tnm  J-lneh  to  l|-lDob. 


kgklnit  low  atMl  wlih  rwV 


The  third  projectile  is  the  blant  tri-foced,  which  hfte  witfaatood  the  effeote  of  i<* 
roaads,  Doted  above. 

The  regult«  of  these  ezperinieiita  were  so  Btrilting  that  I  decided  to  nupeal  ti* 
work  for  the  present,  and  reqoest  a  further  treatment  of  the  remainiiig  two  pUM 

It  isamntterof  considerable  doubt  an  to  which  plate  Eiebaved  the  better.  Oppo' 
to  the  Hotcbkiss  projectile,  the  water  tempered  ii  greatly  auperior.  To  the  •»''' 
wedge  heads  it  is  inrerior,  though  were  the  shells  charged  it  is  believed  ibatwiUtbe 
greater  penetration  into  the  oil  plate  the  effecU  might  have  been  mure  diaa»tiD«l* 
»  target.     The  crackioK  was  less  with  the  ur'  ~' 

It  IB  probable  (since  the  heat  preacribed  it 
was  not  sntHciently  heated  to  furnish  even  l 

It  is  therefore  recommended  that  the  1".5  aud  .5"  platei  be  retarned  to  theWi^ 
ingtoa  Navy-Yard,  the  former  to  be  heated  to  a  ektrrjf  rtd,  and  dipped  in  oil  a>  n",* 
at  temperature  of  air,  the  latter  (since  it  is  intended  for  experiments  at  aoote  ssf'') 
to  be  water  tempered  after  the  method  previoimly  aQthoriied. 

It  is  belicTed  that  the  best  shield  plate  will  eventnall;  be  found  to  be  a  watM-ti'' 
pered  compannd,  hntit  seems  to  be  probable,  from  tbeae  experlmeDta,  that  of  i^ 
plates  tried  the  back  metal  waa  too  Mgk. 


oil  plate. 

vaa  fbr  water  tempering)  that  the  oil  ^ 
n  a  moderate  hardness  of  anrface. 
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[t  would  place  Taloable  information  at  oar  disxiosition  to  order  one  more  1-inoh 
ite  (one-tnird  hard,  two-thirds  Boffc,  and  of  same  area  as  last  order)  of  Messrs.  Park, 
0.  A  Co.,  stipi^ating  that  the  hooking  metal  shoald  be  such  as  will  take  no  temi>er, 
i  be  bnt  moderately  a£fected  as  to  hardening  npon  being  dipped  in  water, 
Reepeotfhlly,  &o., 

W.  M.  FOLGER, 
Lieutenant-Commander  and  Inepeotor  of  Ordmanee, 

7apt.  MOITTGOMERT  SiCARD,  U.  S.  N., 

Chirf  of  Bureau  of  Ordnance, 


Naval  Ordnamcb  Proving  Ground, 
\  Annapolis,  Md. 

\TBi :  In  compliance  with  yonr  instmotions  I  have  the  honor  to  forward  the  follow- 
\  disonssion  of  the  merits  of  varions  forms  of  head  for  armor-piercing  projectiles 
lerimented  with  at  this  station,  together  with  the  conclnsions  reached  by  the 
iiial  firing  trials.    Details  of  these  fast,  with  the  necessary  sketches  and  photo- 

She,  have  been  forwarded  to  the  Barean,  at  the  dates  of  the  occurrence  of  the 
B,  which  have  extended  over  a  period  of  about  one  year, 
rbe  piece  used  in  the  majority  of  cases  was  the  high-power  musket,  and  latterly, 
a  more  limited  way,  the  Hotchkiss  revolver  cannon  of  37"^™*. 
[*he  targets  were  of  various  plates,  ranging  in  thickness  from  0".5  to  1"  .5,  backed 
i  unbacked,  of  ordinary  wrought  iron,  of  steel,  representing  specimens  of  the  sides, 
sks,  and  shields  of  the  unarmored  cruisers,  and,  lastly,  specimen  compound  steel 
ktes  of  the  manufacture  of  Messrs.  Park,  Brother  &,  Co.,  of  Pittsburgh,  Pa. 

THK  PROJECTILBS.'' 

Bight  systems  of  head  were  tried  as  follows : 
)  For  normal  or  low  angle  impacts : 

1.  Ogival  of  two  calibers  radius. 

2.  Sharp  tri-faced. 

3.  Blunt  tri-faced. 

I  Por  acute  angle  impacts : 

4.  Truncated  ogival  flat-pointed. 

5.  Truncated  ogival  cupped. 

6.  Cylinders,  stepped. 

7.  Cylindrical,  flat. 

8.  Cylindrical,  cupped. 

[Considering  now  the  several  types  in  succession. 

Class  A.  , 

Ogival  Ko,  1. 

Lb  noted  in  your  instructions,  the  governing  idea  of  the  experiments  was,  that 
th  the  rapid  development  of  the  gun  and  armored  target  in  recent  ^ears,  the  pro- 
it  ile  had  oeen  neglected,  the  universal  experience  being  that  there  is  a  loss  of  use- 
[  energy  from  breaking  up  or  distortion. 

[t  has  appeared  that  the  ogival  was  the  development  of  a  punching  tool  to  be  used 
ainst  relatively  sofb  material,  and  that  with  the  advent  of  hard  or  tough  armor  it 
m  found  to  be  weak  at  the  point,  and  of  limited  wedge  power.  The  six-inch  caliber 
lelected  in  giving  dimensions.  It  will  be  observed  that  the  ogival  possesses  the 
lowing  features : 

[te  limiting  an^le,  that  inclosed  between  the  axis  and  the  tangent  to  the  curved 
rfaoe  at  the  point,  and  below  which  it  will  not  iittf,  properly  speaking,  is  41^. 
Strength. — The  cross-sectional  area^  at  any  distance  A  C  t  from  the  point,  is  8.66 
nare  inches.    At  a  distance  A  B  it  is  3.40  square  inches. 

[t  possesses  in  its  profile  no  feature  which  will  induce  rupture  (in  a  target  plate) 
yre  at  one  point  than  another. 

Sharp  tri-faced  No.  2, 

Limiting  an^^le  at  three  points,  39^. 

At  the  remaining  three  points  there  is  a  wedge  of  variable  angle,  dependent  npon 

e  angle  of  impact. 

*  Manufactured  at  this  station.  t  Vide  sketch. 
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The  OTOM-seotional  area  at  distance  A  C  is  12.6  square  inches ;  at  A  B  5.12  tqniR 
inches. 

Excess  of  strength  over  ogival  at  the  distance  A  C,  3.94  sqnare  inches ;  at  A  B; 
2.32  sqnare  inches. 

Blunt  tri-faoed  No.  3. 

Similar  in  method  to  No.  2.  Limiting;  angl^i  o(P,  Cross-sectional  area  at  A  C, 
14.12  square  inches ;  at  A  B,  8.66  sqnare  inches. 

Excess  in  strength  oyer  ogival  at  the  distance  A  C,  5.46  sqnare  inches;  at  AB, 
5.26  sqnare  inches. 

Excess  in  strength  oyer  sharp  tri-faced  at  A  C,  1.55  sqnare  inches ;  at  A  B,  IM 
sqnare  inches. 

The  object  of  the  three  faces  of  the  last  two-nsmed  classes  is  at  once  apparent,  thcf 
fiimishing  for  the  modem  hard-faced  armor  a  triangular  wedge  to  induce  oradaQf-- 
perhaps  the  sole  defect  of  such  armor. 

The  sharper  point  is  considered  as  better  adapted  for  general  naval  i>nrposM. 

The  blunt  point,  with  its  greater  strength,  is  round  more  effective  against  compoood 
plates  for  normal  or  low-angle  impacts,  and  might  be  best  applicable  to  those  earn 
where  the  choice  of  position  is  at  the  disposition  of  the  commander,  asin  theboiBbifd> 
ment  of  an  armored  fortification. 

The  angles  of  effectiveness  are  illustrated  in  the  following  diagram : 


It  is  evident  that  a  further  advantage  lies  with  the  tri-faced  systems,  remembenni 
that  with  equal  velocities  at  impact  the  penetration  of  these  Is  invariably  gn^tar 
than  of  the  ogival,  in  that,  with  equal  penetration,  there  will  remain  less  work  t* 
break  through  for  the  tri-faced  type,  it  havius  less  metal  before  it  than  its  rival, dM 
to  the  greater  volume  of  the  head.    There  is  thus  a  gain  in  two  directions. 

As  yon  are  aware,  these  theoretical  considerations  have  been  abundantly  TtaSd 
by  the  firing  trials. 

Class  B. 
Forms  suitable  for  acute  angles  of  impact. 

Truncated  ogival  flat  No.  4. 

Is  serviceable  up  to  25°,  its  limiting  angle  with  the  dimensions  need. 
The  curved  shoulder  behind  the  edge  has  a  very  decided  action  in  assi8tiii{  tte 
projectile  to  "  score  out." 

Truncated  ogival  cupped  No.  5. 

This  projectile  proved  less  effective  than  the  flat  point  of  the  same  body  profile,^ 
development  of  heat  at  impact  (the  high- power  bullet  striking  with  an  eneiisf  ^ 
about  1.5  foot-tons),  being  sufficient  to  draw  the  temper  of  the  relatively  thin  edge,  ft 
then  broke  down,  destroying  the  biting  quality. 
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Stepped  eif  Under  No.  6: 


Was  deaigned  to  famisli  mekus  for  aToiding  the  overturning  action  annnwdtoi 
tain  with  a  true  cyliuder.  It  waa  found  to  be  weak  in  crosa-section  of  iil«p,  UmIu 
breaking  off  at  impacln  betneen  30*^  and  40°  and  if  iocreaaed  in  strength  to  bsdii 
Taulogeius  in  preaen  ting  another  point  of  hearing  at  (shortly  after)  impact.  Atic 
ftnglex  (,  below  25°)  there  is  tound  to  be  alight  probability  of  capsizing  with  "hi 
power"  energy,  aod  further  with  the  nanal  length  given  tne  true  cylinder. 

CyUndrioal  fiat  No.  7. 


Cupped  cyKnder  Xo.  8. 

Preaenta  tbe  defect  aa  to  drawJDg  the  edge  temper  of  No.  5  cupped  truncated ofi' 
noted  above. 

]n  cuDipliance  with  yoar  anpplemental  inatraetiotiB,  experiments  are  now  is  pi 
lesa  using  larger  calibers  wicb  the  types  of  bead  found  most  promising. 
Baapectfully,  &.C., 

W.  H.  FOLGEB, 
Lieutenatit-Conniander,  Inipeclor  of  OrrisaiMC, 
in  e)targe  Hatal  Ordnanoe  Ptniwg  (iwtd 
Capt.  MOHTOOUBBT  SiGARD,  U.  S.N., 

Chief  of  Bureau  of  Ordnance. 


IjB 


baU«tj  used  In  armor  niparimantA  with  Ugh'pc 
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Front  view  of  tuget  nan)  in  »Tmor  eipeiHmvnU  wltli  blgb-poiFEr  tnuikat  ud  BntcUiu 


SWo  tlaw  of  Urset  n«ed  In  irmor  Eiperimrntii  wflh  hlch-pawer  mn>ket  upd  BalehllM  * 
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Naval  Ordnaxcb  Proving  Ground, 

AitnapolUf  Md, 

R:  With  the  idea  of  utiliziug  the  volume  of  the  bore  of  a  small-arm  in  the  cou- 

ptioD  of  the  charge  to  better  advantage  than  obtains  in  the  service  conditions  of  70 

QBof  fine-grained  powder,  with  405  grains  of  projectile,  the  following  preliminary 

^rimeuts  have  been  made  at  this  station  : 

be  chamber  of  the  Remington  rifle,  caliber  .50,  the  system  now  withdrawn  from 

naval  service,  was  lengthened  to  a  volume  which  would  contain  a  charge  of  aboat 

rams  (185  grains)  of  powder. 

^rtridges  to  fill  this  length  were  constructed  by  adding  a  paper  cylinder  of  snita- 

ength  to  the  normal  shell,  the  bullet  being  simply  placed  on  the  powder,  which 

nearly  filled  the  case  of  brass  and  paper. 

0  velocity  and  recoil  of  the  (old)  service  cartridge  of  70  grains  of  powder  and  450 
kcl  being  previously  determined  (10  rounds)  to  be  1,250  f.  s.  and  3''.9,  variouB 
res  of  the  following  powders  were  used,  gradually  increasing  the  we  ght  of  tha 
:«  to  note  the  progressive  effect  on  velocity  and  recoil,  viz : 

1,  sph.  hex.  (1790^123)  broken  up  and  sieved  through  0''.3  and  on  O'MS. 

2,  sph.  hex.  sieved  through  0'M5  and  on  0^^.06. 

3,  sph.  hex.  sieved  through  O^'.Ofi  and  on  0'^05. 

4,  Hazard  cannon,  old  sample  in  store. 

>  5.  Scbagbticoke  mills  cannon,  old  sample  in  store. 
-  0,  Dn  Pont  musket,  and 

.  7,  Hazard  musket  <  sporting  electric  No.  3).  12  grams  (185  grains),  of  Nos.  1,  2, 
^ave  practically  the  same  results,  about  1,400  f.  %.  and  4''  recoil.  • 

.  6  gave  1,550  f.  s.  and  4'^2  recoil ;  No.  7  gave  1,600  f.  s.  and  4'^2  recoil, 
e  recoil  in  the  last-mentioned  trials  being  excessive,  an  endeavor  was  then  made 
nstruct  a  progressive  charge.     It  also  seemed  apparent  from  the  action  of  the 

>  that  the  blast  of  the  primer  had  a  tendency  to,  in  part,  pulverize  the  charge 
'e  combustion  and  produce,  as  it  were,  a  sort  of  detonating  effect,  instead,  as  was 
vd,  a  progressively  increasing  combustion. 

rtridges  were  therefore  made  up  of  Nos.  4  and  5  at  the  rear,  and  Nos.  6  aud  7 
e  front,  in  varying  quantities  of  each,  with  a  diaphragm  of  tissue  paper  between 
granulations  to  prevent  their  intermixture.  A  gain  in  ballistic  effect  was  at  once 
rrent,  the  velocity  riHing  with  the  decrease  of  coarse  grain  aud  increase  of  fine 

1  until  the  ratio  5  cannon  (Hazard's)  in  grams  was  reached,  recording  a  veloc- 

f  1,830  f.  s.  with  3".9  recoil. 

e  supply  of  Hazard  rifle  being  exhausted,  there  having  been  originally  on  hand 
I  small  canister  for  sporting  purposes,  I  requested  Messrs.  Du  Pont  to  send  me  a 
1  sample,  giving  them  characteristics.  Mr.  Eugene  Du  Pout  promptly  sent  me 
rlesired  granulation,  with  which  the  experiments  were  continued,  obtaining 
ly  a  velocity  of  1,880  f  s.  with  3".9  recoil. 

^eral  shots  were  tired  for  accuracy  at  100  yards  in  comparison  with  the  normal 
iber,  giving  resnlts  at  least  50  percent,  more  favorable  with  the  high-power  gun. 
e  iron  target  against  which  the  velocity  records  were  made  furnishes  striking 
)nce  of  the  euergy  of  impact  in  these  experiments,  the  indents  made  by  the  leaden 
tctiles  being  frequently  0''.25  in  deptb. 

ere  is  necessarily  an  escape  of  gas  at  the  rear,  the  brass  shell  no  longer  being  a 
tct  gas  check  with  50  per  cent,  of  the  charge  placed  in  advauce  of  its  front  edge, 
h  causes  a  lack  of  uniformity  in  the  results.  For  this  reason  the  piece  has  been 
with  a  lanyard,  the  operator  taking  shelter.  It  is  evident  there  would  be  a  large 
in  power  with  a  properly  constructed  gtis-checking  shell. 

e  Bureau  will  doubtless  remark  the  slight  recoil  observed.  Whilst  the  method 
cording  this  feature  leaves  something  to  desira — the  gun  recoiling  freely  on  the 
dide — I  think  the  shock  will  not  be  found  to  be  too  great  when  the  charge  ones- 
can  be  definitely  settled  in  a  properly  constructed  piece.  I  believe  that  wnilst 
nergy  of  recoil  will  doubtless  remain,  that  due  to  the  high  velocity  of  projectile, 
nethod  of  it>s  application  to  the  shoulder  will  be  greatly  modified ;  that  it  will 
ike  of  the  nature  of  a  shove,  rather  than  a  blow,  as  at  present,  and  perhaps  be 
less  of  a  shock  to  the  nervous  system  than  at  present. 

icloMe  herewith  two  sketches  by  Ensign  McLean  of  a  cartridge  (.45  caliber)  con- 
ng202  grains  of  powder  charge. 

refer  that  of  larger  diameter,  as  being  likely  to  produce  better  results,  but  hesi- 
to  recommend  it,  as  it^s  manufacture  will  necessitate  the  greater  outlay  in  the 
ifacture  of  the  piece  and  cartridge  shell. 

B  Remington  system  soems  best  adapted  for  the  Ions  shell  from  the  position  of 
immer  in  insertion,  expense  only  considered,  though  otherwise  one  of  the  bolt 
ms  would  be  preferable.  The  power  and  throw  of  the  Remington  extractor  may 
3  insufficient;  the  former  (power)  may  possibly  be  Increased  sufficiently  by  aag- 
ing  the  length  of  the  breech-block  thumb-piece. 
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The  model  sketch  selected  by  the  Bnreati  will  serve  for  making  the  ''blank" 
(dimcmsions  being  given)  by  which  the  Remingtons  or  Springfield  can  bore  tbeeham- 
ber.  ' 

The  weijrht,  10  to  11  pounds,  is  respectfully  suggested  for  the  experiroeotal  giu, 
should  the  Bureau  decide  to  have  one  built.  An  increase  of  0".3  in  total  dismetaflf 
breech  (.45  caliber)  for  a  length  of  4'^  would  seem  to  furnish  sufficient  RtrengUi. 

The  breech-block  (or  bolt)  and  supports  of  whichever  systems  selected  by  theBt- 
lean  should  be  slightly  strengthened. 
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Sir:  Since  my  report  of  August  28,  No.  24,  a  large  number  of  rounds  has  beeDfin^ 
from  the  .50  caliber  Remington  musket  with  an  enlarged  chamber,  usin<  a  ^^^^ 
of  185  grains  of  powder  of  special  granulation,  reproducing  the  high  velocity  (1,(0'^ 
f.  s.)  previously  recorded. 

The  cup  gas  check,  containing  the  primer  (the  head  of  a  standard  cartridge  tbell) 
suggested  by  the  Bureau,  was  used,  and  checked  the  gas  fairly  well. 

On  account  of  the  probable  weakening  of  the  breech  and  of  the  barrel  it  Iumd^ 
been  considered  safe  to  fire  the  piece  from  the  shoulder,  although  the  distress  fro> 
the  recoil — which  last,  as  before  stated,  in  doubtless  that  consequent  upon  orntbtf 
accompanying  the  increased  velocity — would  probably  not  have  been  too  great,  oving 
to  the  method  in  burning  of  the  charge,  and  the  fact  that  the  weight  of  the  projectile 
remained  constant. 

Firing  from  the  shoulder  was  further  attended  with  a  certain  risk,  the  csrtndg» 
head  not  invariably  checkinggas. 

There  was  experienced  a  difficulty  in  obtaining  uniformity  in  results,  owing  to  tkt 
fact  that  the  standard  .50  caliber  projectile  has  no  patch,  and  that  the  amount  of  \t^' 
cant  upon  iUt  surface  varies,  and  thus  its  diameter  producing  a  lack  of  untfonDitrift 
the  density  of  charge,  the  projectile  not  reaching  the  point  at  the  forward  slope  wit^ 
out  varying  friction. 
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0  eliminate  this  difficulty  (as  well  as  in  connection  with  experiments  with  another 
Q  of  bullet),  patched  projectiles  were  used,  which,  besides  niodifyinf^  to  a  certain 
snt  the  difficulty  in  question,  illustrated  the  well-known  jadvantages  in  patching. 
be  following  couclusions  may  be  deduced  from  the  entire'series  ofexperiments  on 
subject : 

t  does  not  seem  probable  that  there  would  be  any  benefit,  or  further  development 
ihe  principles  which  govern  the  action  of  such  a  piece,  in  making  a  special  barrel 
^hich  the  same  system  of  breech  gas>checking  is  employed.  There  is  a  doubt 
»ut  its  effective  performance  as  a  gas  check  which  would  imply  a  risk  in  use  at  the 
ulder,  a  feature  which  should  be  tested  in  the  experimental  gnu.  The  section  of 
chamber  proposed  being  probably  greater  than  that  of  any  cartridge  in  use  in 
3  country,  special  tools  would  be  needled  for  the  manufacture  (stamping  or  '*  spin- 
e")  of  the  gas  checks,  as  it  is  not  probable  that  steel  or  iron  turned  to  size  in  so 
%n  a  circumference  would  prove  effective. 

i'he  difference  in  cost,  therefore,  between  this  method  and  that  proposed  of  making- 
g  shells  at  once,  would  probably  prove  too  great,  in  view  of  the  disadvantages  of 

1  first  mentioned,  already  well  established. 

?he  powder  question  in  a  high-power  small-arm  needs  considerable  experimental 
relopment,  and  this  can  only  be  satisfactorily  accomplished  with  conditions  where 
I  density  of  charge  is  under  control,  as  is  the  case  where  a  shell  is  used  in  which 
)  bullet  may  be  crimped  at  any  desired  point.  I  have  little  doubt  that  a  powder 
I  be  developed  here  which,  in  the  increased  quantity  demanded,  will  bum  within 
» barrel  and  produce  the  effects  desired. 

venture  to  suggest,  for  the  Bui-eau's  consideration,  the  desirability  of  using  patched 
Jets  in  this  piece,  which,  acting  as  does  the  forced  band  in  heavy  ordnance,  enables 
t  entire  energy  of  the  charge  to  be  utilized  in  a  proper  m^nner^  which  clearly  is  not 
I  case  in  the  present  .45  caliber  standard  bullet. 

t  also  seems  probable  that  the  heating  effect,  so  frequently  reported  in  service, 
1  due  in  large  measure  to  a  portion  of  tl^  solid  products  of  combustion  aggregating' 
a  the  muzzle  (where,  being  more  rapidly  cooled,  there  is  a  greater  deposit),  and 
ther,  the  'Meading"  of  the  barrel,  would  be  advantageously  modified  by  the  use  of 

superficially  lubricated  patch.    Its  advantages  in  accuracy  are  clearly  apparent 

ts  employment  in  nearly  all  target  and  sporting  rifles. 

t  also  seems  evident  that  the  present  method  of  rifling  small-arms  can,  in  imitatioD 

that  found  to  be  best  for  ^reat  guns,  be  profitably  changed  to  the  poly-grooved 

tem,  the  rotating  force  being  thus  applied  at  a  greater  number  of  points,  with  » 

sequent  diminuBon  in  local  strains  and  distortion  of  the  cylindrical  portion  of  the 

iectile,  and,  perhaps,  also  of  recoil. 

he  piece  proposed,  therefore,  will  be — 

.  The  chamber  space,  the  dimensions  of  the  barrel  at  the  bieech,  and  the  weight 

he  piece,  those  recommended  in  my  letter  of  August  28. 

.  The  bore  to  be  provided  with  a  projectile  slope,  as  in  the  case  of  large  guns, 

1,  like  them,  poly-grooved. 

.  The  barrel  to  be  increased  as  much  as  possible  in  thickness — within  the  limits 

inal  weight — in  order  to  eliminate,  as  far  as  possible,  (barrel)  vibrations. 

.  The  bullet  to  be  patched. 

he  selection  of  the  breech-closing  system  most  suitable  cannot  well  be  decided 

*n  without  consultation  with  the  manufacturer,  who  may  (in  case  the  Bureaa 

nld  approve)  be  charged  with  the  fabrication  of  the  experimental  cartridge  shell. 

extract  from  the  American  Field,  newspaper,  the  weights  of  piece,  charge,  and 
jectile  used  in  late  English  sporting  target  trials — the  results  of  which  were  pub- 
ed  since  my  last  letter  on  this  subject — which  well  illustrate  the  direction  of  de- 
>pment  abroad. 
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Sir:  During  the  ptwt  mooth,  m  other  work  baa  permitted,  the  foUowinEupd 


1  time,  or  referred  t 


s  lett«n  from  Hit 


dforbotk 


The  objects  of  the  experiim 
«D88ed  with  yourself  from  t'~ 
■tktioD. 

Thnv  were— 

1.  The  employment  of  steel  for  mnsket-ca liber  projectilee. 

'i.  The  ezpenmenta]  determination  of  an  effective  profile  of  projectile  hi 
direct  and  inclined  fin>. 

3.  The  determination,  within  the  limits  of  oar  facilities,  of  the  trektmeDt. 

4.  The  firing  t«st  of  the  impenetrabilit;  of  both  tempered  kud  antempered  tUi 
«ompound  steel  plates  on  the  iiiannfactnre  of  Messrs.  Park,  Brother  A  Co.,  of  PilU- 
bnrgh,  Pa.,  recently  described  to  tbe  Bureau  in  my  No.  21. 


■,  and  in  tbe  flrtt  in 


The  projectiles,  or(cruclble)IooI  st«el,i 


tion.    (FidsPholograpbA.) 


r  the  cooler  of  gravi 


These  projectiles,  without  eiceptiou,  tnnibled  and  broke  up  against  itn  iron  pJsts, 
being  of  too  gieut  length  for  the  pitth  of  the  ridiug.  A  second  attempt  was  nisde 
with  a  shorter  projectile  provided  with  a  leaden  band  at  tbe  baAe.  It  proved  alio 
too  long,  and  it  was  further  siiriuised,  from  the  character  of  tbe  impact,  that  the  oen- 
ter  of  gravity  wan  too  lar  to  the  rear. 

A  third  trial  n-aa  madi.',  witb  a  brass  cup  pressed  over  a  suitable  score  at  the  bass 
(Jogged  to  prevent  rotation  about  tbu  cylinder)  and  turned  dowu  to  »  proSle  aimilsr 
to  tbat  of  experiment-a]  band  No,  1,  allowing  a  forcing  over  bauds  of  0",00re, 

The  step  was  slightly  deeper  at  tlie  forwani  end.  which,  with  the  preasnre  of  firing 
and  that  upon  the  base,  held  the  cup  on  eatisfoctorily.     ( FUit  Photograph  B.) 
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'  those  projectiles,  Class  A  was  the  simple  ogival,  stmck  with  a  radiue  of  two 

aas  B,  tri-faced,  of  the  proSle  recently  recuumieaded  in  a  6-iDch  anaor-pieroing 

ectile,  a  moditted  ellipse. 

bsbC,  aiuiilaTlj  tri-fac«d,  liut  of  bluatar  point  andof  pare  elliptical  profile.    This 

iflcatiOD  was  adopted  as  possibly  producing,  with  its  abnipt  shoulder,  a  greater 

:ing  effect  in  the  hardened  steel  plate. 

■as  D,  a  simple  square-headed  cylinder. 

lassE,  a  stepped  cylinder,  the  flat  point  being  of  a  diatneteTone-thiid  that  of  the 

ectile  and  one-tenth  Inob  in  height. 


le  targets,  placed  at  95  feet  distance  from  the  mnzzle  of  the  piece,  were — 
A  wroughtiron  plate  1  inch  iu  thickuesa. 
An  nntenipered  compound  hard  and  soft  steel  plat^i  one-half  inch  thick,  12  by 

A  lempereil  compnund  |i1at«  similar  in  size  and  qnalit;  to  No.  2.* 
«nlts:  Detail  of  tiring  trial.  The  n-rouKbt-iron  plates  were  penetrated  nearly 
lily  well  by  claasra  A,  B,  anil  C,  tlie  alight  difference  in  each  case  bring,  how- 
,  ID  flavor  of  tbe  tri-faceil  apecimens.  A  Mingle  exception  in  upwards  of  3U  rounds 
at  of  number  25  upon  hardened  steel.  (  Fide  Pliutograph  C. ) 
le  best  record  In  wmughc-jrou  ia  that  of  No.  6,  Class  U  (at  its  second  trial),  being 
enetratinn  the  entire  length  of  the  projectile,  with  the  most  developed  rnptnie  at 
rear.     ( Vide  Photograph  D  and  D*.) 


te  unhardeneil  steel  plate  was  pierced  eqnally  well  by  the  three  claasea. 

le  hardi-ned  plate  is  practically  ini penetrable,  siiKainlng  no  damage  whatever 

single  impact,  in  a  clear  space,  of  either  class. 

le  greatest  penetration  and  bulge  In  the  hardened  plato  were  far niahed  by  No.  26, 
«C.     (FidePh.nographC.) 

lis  plat*  mieaeiweaan  extremely  valuable  feature  or  quality,  recognised  iu  the 
<ou  cbllledcastiiigs,  of  localising  the  impact  RtTect,  there  beingnu  cracks  apparent 
I  a  large  number  of  abobi  had  been  fired  iu  cluHe  proximity  (of  impact)  to  each 
r.  A  single  case  is  noted  in  the  firing  record.  It  is  possible  that  repeat«d  blows 
■ry  small  area  may  jar  off  a  portion  of  the  hard  face,  but  this  is  extremely  im- 
able  in  service  work. 

■  projectile  broke  np  npon  direct  Impact  with  iron  or  unhardened  steel.  All  pro- 
les broke  np  at  direct  impact  vcitb  hnrdenod  steel. 

.  the  inclined  iron  plnti^  tbe  specimens  of  Class  D  (plain  cylinder)  remained  un- 
en,  whilst  of  those  nf  Class  E  at  least  one  broke  (being  sulise(|aently  picked  up. 

Photograph  E).  and  considering  tbe  similarity  of  the  impact  in  the  two  cases— 
,ograph  F — it  is  probable  the  other  was  also  broken. 

r  after  a  limited  number  of  rounds.    Both 
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iH  betTsen 

._ _    .    .._       mpact  bdng  distinctly  Ap- 

■eDt  npon  the  unbroken  side  of  the  cylinder.  In  spite  of  the  ruptni*.  the  greater 
nage  to  the  plat«  was  effected  by  class  E  atepp^.  There  vas  no 'difference  b«- 
een  the  impacts  Nos.  21  and  23. 

In  extra  ronnd,  not  recorded,  was  fired  at  hardened  steel.  The  projectile  irhoio- 
>ph  Q)  was  giveo  a  hemigpherical  head,  was  tampered  as  hard  as  possible,  and  left 


drftwo.  It  broke  into  a  great  number  of  pieces  without  rapturing  the  surface  shin 
the  pUte  or  making  a  perceptible  (to  sighr.)  indent,  Aa  will  be  noted  in  the  Bring 
wrt,  a  round  was  6red  with  an  untempeted  projectile,  ogival-beaded.  The  result 
M  an  almost  complete  flattening  of  tbe  bullet,  tbe  plate  being  quite  unaffected, 
hotograph  £.) 


h      . 
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ProJectileB  numbered  29  aod  30,  with  bardeneil  pointa  only,  pre«eDtedinl«Mta| 
features  (PbotoeraphF),  in  that  the  "  low"  cylinder  waa  apparently  drivranpiMM 
the  bard  ned  point. 

As  will  be  remarked,  several  projectiles  were  nsed  twice,  theiTdiiQensioDS,anKlki 
first  Tonod,  being  qaite  unaltered 
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CONCLUaiOKS. 


Value  or  thu  increased  power  anil  [leBlmcliveDesH  which  may  be  utilized  in  hi|;h- 
rer  macbine  enns  ormuaket  caliber  and  lii|ih-power  miiNbata,  an  applied  in  ose 
•ingt  liKfaC  smelded  batteries  or  unannorpd  vessels,  wil!  lie  iippreciated  by  the 
i^an  withoat  Turtlier  com  meat. 

"be  results  ennrnerated  bpinj;  taken  as  a  basis,  H  seenis  probable  tbat  with  the 
h-pnwer  musket  recently  snbmitled  to  the  Biirean,  a  miunle  velocity  •<(  2,200  f,  s. 
I  be  obtninfd   with  a  solid  steel  projectile  3.5  to  4  calibers  in  length,  nbicli  should 

t  further  seems  probable  that  the  bharp  pointed  tri-faced  projectile  of  tbe  modified 
iptical  prutile,  and  the  binnt  tri-faced  of  pnre  elliptical  heati,  will  furnish  a  better 
Ibrmance,  respectively,   against  wrougbt-irou  and    steel-faced   plates  than   the 

l^rtber  trials  with  these  at  direct  impact  are  respectively  recommeuded. 

t  is  also  recommended  tbat  trials  be  made  ajrainst  plates  inclined  at  various  angles, 

ibow  tbe  biting  ■'Ifect,  as  compared  with  the  ogivnl  head. 

t  is  lielleveil  tbat  tbe  flat  point  of  the  cylindrical  st(>pped  projectile,  made  lower 

lelght  with  a  ronnded  junction  with  the  main  cylinder,  will  faruish  a  perform anoe- 

ich  will  more  distinctly  sarpass  tbat  of  tbe  plain  cylinder. 


462       REPORT  OF  THE  BECRETARY  OP  THE  NAVY. 

It  will  be  appreciated  by  the  Biirean  tbat  the  hardened  componnd  steel  pUlM of 
Messrs.  Park,  Brother  A  Co.  possess  valuable  qualities  for  machine  and  great-go 
shields,  and  for  torpedo-boat  sheathing.  Its  valne  in  impenetrability  as  compmdto 
wrought  iron  is  appai  ently  about  3  to  1. 

I  will  venture  to  suggest  the  probable  value  of  experimental  firing  against plitci of 
this  description  of  thickness,  i  inch  to^*^  inches,  using  the  Hotchkiss  revolTmg 
«annon  of  37  "™. 
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Sir  :  I  have  the  honor  to  submit  herewith  the  record  of  the  trials  of  steelbuDelaof 
various  profiles  against  the  specimen  steel  plates  from  the  sides,  decks,  and  maehiM 
gun  shields  of  the  new  cruisers. 

The  object  of  the  experiments  was: 

1.  The  development  of  suitable  temper  conditions  for  armor-piercing  projectile. 

2.  The  thickness  of  plate  at  various  angles  which  may  be  piercea  by  the  ttoel 
bullet. 

3.  The  determination  of  the  character  of  pointed  head  (of  projectile)  most  eifectiTe 
for  angles  of  target  above  4(F,  or  about  the  'limiting  angle '"of  the  ogival  of  tv« 
calibers  radius. 

4.  The  determination  of  the  shape  of  head  of  greatest  biting  effect  at  anglw  bil- 
low 4(F. 

The  details  of  each  round  aro  ^ven  in  the  firing  rocord. 
Best  results  in  each  series  are  indicated  by  a  red  arrow. 

SUMMARY  AJO)  CONCLUSIONS. 

It  will  be  perceived  that  the  half-inch  plate  (side  plating  of  "Chicago,"  "Bottoo,'' 
and  '*  Atlanta'' )  was  pierced  by  both  sharp-pointed  classes  (A  and  B)  at  all  angles  be- 
tween 4b°  and  9(F,  inclusive. 

The  penetration  at  normal  into  the  inch  plates  (due  entirely  to  improvemeDt  ia 
temper  conditions)  is  considered  remarkable,  nearly  equaling  the  previous  perfom- 
ance  into  wrought  iron. 

It  being  assumed  that  in  comparing  projectiles  of  Classes  A  and  B  the  effeets  at 
normal  would  hold  good  for  all  angles  between  the  '*  limiting  angle  "  and  noninl, 
firing  was  only  done  at  these  limits. 

The  conclusion  reached  is  that  the  sharp  tri-faced  head  B  is  superior  to  the  ogivtl 
at  all  angles  above  5(P,  and  its  equal  at  angles  between  40^  and  sb^. 

Against  soft  armor  the  blunt  tri-faced  C  is  superior  to  the  ogival  at  angles  aboft 

It  will,  without  doubt,  fall  behind  the  ogival  at  angles  between  60°  and  46^,  dw 
to  the  largA  angle  (with  the  axis)  of  its  faces. 

As  observed  in  previous  experiments,  as  well  as  is  indicated  in  rounds  88, 89«(ief.t 
its  chief  merit  will  be  found  m  direct,  or  nearly  diroct,  impact  with  compound, haii- 
faced  armor. 

Against  plates  at  low  angles  it  will  be  observed  that  all  classes  were  distanced  by 
the  rather  remarkable  performance  of  D,  which  bit  exceedingly  well  at  IP.  1^ 
flat-pointed  truncated  cone  fell  behind  at  once,  the  rise  of  the  ahoulder  behind  tbe 
edge  assisting  to  score  out. 

The  cupped  specimens  failed  definitely  as  compared  with  Class  D.  It  is  believed, 
judging  from  its  appearance  and  the  action  of  a  file  upon  a  cnpped  edge  after  firing, 
that  the  heat  of  impact  "  draws"  the  temper  of  tbe  comparatively  thin  metal  at  tu 
point,  which  is  then  torn  off,  permitting  the  projectile  to  be  thrown  out. 

It  seems  well  established  that  Class  D,  if  of  suitable  temper,  will  bite  unhardeiwd 
armor  at  all  angles  above  10°,  and,  although  the  effects  upon  plates  of  moderate  tbiek- 
ness  will  perhaps  be  slight,  there  seems  to  be  no  reason  why  (remembering  that  m'tk 
larger  calibers  the  ratio  of  projectile  energy  to  capacity  of  plate  is  greatly  mnlti' 
plied)  it  should  not  bite  well  at  all  angles  below  10°. 

The  temper  conditinnH  for  the  pointed  classes  is  the  best  thus  far  obtained,  ind  ftr 
the  flat  cylinder  and  blunt  tri-faced  leaves  little  to  wish  for.  There  appean  to  be 
ground  for  belief  that  the  superior  toughuess  of  the  thicker  points  indicates  thsttbo 
methods  and  degrees  of  hardness  nsed  may  prove  favorable  in  larger  masses. 

Photographs  B  and  B9  represent  the  target,  a  regular  structure  having  been  bsiH 
which  permitted  revolution  about  a  pivot. 

*  This  is  possibly  due  in  the  work  hero  to  its  slight  excess  in  weight. 
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Photograpli  C  is  of  the  impaots  of  the  ronnds  below  15^  with  Class  D,  showing  the 
umber  of  each  projectile  and  the  angle  at  which  fired.    None  of  these  broke  upon 
pact. 

Respeotfally,  d&c, 

W.  M.  FOLGER, 
Lieutenant-Commander^  Inspector  of  Ordnance, 

Capt.  MOXTOOMBRY  SiCARD, 

Chief  of  Bureau  of  Ordnance. 


-EXPERIMENTS    WITH    EIOH-POWER    MtJSKET  AND   STERL    BULLETS 

FIRED  AGAINST  PLATES  FROM  NEW  CRUISERS, 

108  Naval  Ordkancb  Proving  Ground, 

IBM  Annapolifif  Md, 

Charge  of  powder :  202.2  grains. 

{.Tempered  in  water  at  150^  F.;  drawn  to  point  yellow-purple ;  cylinder  blue ;  quenched 

in  water  at  100°  F.l 

Projectiles:  Grains. 

Class  A.— Ogival 379 

Class  B.— Sharp  tri-faced 385 

Class  C— Blunt  tri  faced 406 

Class  D.— Flat  headed  cylinder 431 

Class  E.— Studded  cylinder , 428 

Class  F. — Flat  truncated  cone 440 

Class  G. — Cupped  truncated  cone 442 

Class  H.— Cupped  cylinder 430 

[Diameter  of  band  of  all  projectiles,  .515  inches.] 

liimiting  angles  of  points : 
Class  A  41°  15'. 
Class  B'(face),  38°,  (edge)  A9^. 
Class  C,  500  30/,  (edge)  62°. 

It  being  inconvenient  to  record  velocities  with  an  inclined  target,  only  a  limited 
number  were  observed  with  each  class  f >f  pointed  projectiles. 

Class  A  (mean  of  9  shots),  striking  velocity,  1,958  f.  s.;  striking  energy,  1.43  foot- 
tons. 

Class  B  (mean  of  10  shots),  striking  velocity,  1,940  f.  s.;  striking  energy,  1.43  foot- 
tons. 

Class  C  (mean  of  6  shots),  striking  velocity,  1,924  f.  s.;  striking  energy,  1.488  foot- 
tons. 

PrcjecHlea  with  pointed  heads, 
ANGLE  OF  PLATE,   90  DEGREES;  THICKNESS,  .5  INCH. 


Kaof 

ProjMtile. 

round. 

Na 

ClMS. 

1 

40 

A 

2 
8 

27 
18 

A 
B 

•4 

6 

16 
62 

g 

6 

&5 

C 

Plate. 

Thiokneu. 

Angle. 

Inch. 
.5 

D§gr€€9. 
90 

.5 
.5 

90 
90 

.5 
.5 

90 
90 

.5 

90 

• 

Penetration  and  remarks. 


Pierced  plate.  Scored  left  wooden  brace  ;  indented 

b<K>d  at  rear  \  inch.    Unbroken. 

Pierced  plnte.  Indented  bnod  .05  incb.     Unbroken, 

Pierced  plate.  Struck  buod  lonjritudlnally  uid  broke 
np. 

Pierced  plate.  Penetrated  .4  innh  into  standard. 
Pierced  plate,  tumbling    on    rear    standard  plate. 

Broke  up. 

Pierced  plate.  Penetrated  standard  .4  inch. 


*  Best  resnlt  at  eaob  angle. 
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Prajeeiiles  with  pointed  heads — Cootiniied. 
AKOLB  OF  PLATE,  90  DEGRESS;  TWO  PLATES ;  THICKNESS.  .437  IKCE  AKD  3  0101 


Kaof 
itmnd. 


7 
8 
9 


10 
11 

12 


PrciJectile. 


PUte. 


Penetration  and  remarks. 

So. 

Class. 

Thickness. 

Angle. 

Inch. 

Degreet. 

24 

A 

.937 

90 

Pierced  enter  plate.  Projectile  remained  iBtai|il 
unbruken,    base  projectuig  .08  inch.    PeDetratM, 

.8  inch. 

87 

A 

.937 

90 

Pierced  outer  plate.  Bulge,  .08  inch ;  balleliBtuiil 
unbroken  ;  base  proijecting  .1  inch.  PeactnOia, 
.82  inch. 

4 

B 

.987 

90 

Pierced  enter  plate.  Bulge,  i  inch.  Base  of  fn- 
iectUe  nearly'  flush  with  plate.  Bullet  in  taigft  n- 
broken.    Penetration,  .9  inch. 

11 

B 

937 

90 

Lost ;  bands  too  snisll ;  tumbi*^. 

49 

C 

.937 

90 

Pierced  outer  plate.  Bulge.  .15  inch.  Baaepr^^ 
ing  .15  inch.    Penetration.  .8  inch. 

63 

C 

.937 

90 

Result  nearly  identit  al  with  and  equaling  mad  1. 
Penetration.  .9  inch. 

ANGLE  OF  PLATE.  90  DEGREES ;  THICKNESS.  .75  INCH. 


18 

28 

A 

14 

82 

A 

15 

18 

B 

16 

9 

B 

17 

19 

B 

•18 
19 

15 
2 

B 
B 

20 
21 

26 

50 

A 
0 

32 

58 

C 

.75 

I 

.75  ! 

.76 

.76 

.76 

.76 
.76 

.75 
.75 

.75 


90 

90 

90 

90 

90 

90 
90 

90 
90 

90 


Penetrated  to  flush  baae. 

rear  of  plate. 
Penetrated  to  within  .2  inch 


inch 
Wobbled. 

.25irch. 
Wobbled. 

.25  inch. 


Point  projecting  .1  isck  at 
of  l»aae.      Balge,  3 
Penetrated  .7  inch  and  ivhonnded.  Bslfi. 


Penetrated  .7  inch  and  rebounded.  Bales. 
Prolf  ctile  recovered. 
Penetrated  te  flush  baae.    Point  projecting  .15  iaek 

in  rear  of  plate.    Slight  improTement  on  ronad  Ul 
Base,  .2  inch  inside.    Point  projecting  |  inrh. 
Base  ulighlly  inside.  Point  projecting  .25  inch  ia  nsr 

of  plate. 
Results  identical  with  round  17. 
Base  slightly  inside.     Point  projecting  .25  iack  t» 

rear  ofplate. 
Wobbled.    Projectile  broke;  temper  crack. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE.  90  DEGREES;  THICKNESS.  1  INCH. 


28 

84 

A 

1 

90 

24 

29 

A 

1 

90 

25 

5 

B 

1 

90 

*26 

8 

B 

1 

90 

27 

42 

c 

1 

90 

28 

51 

« 

1 

90 

Penetrated  .8 inch;  rebounded.    Bnlge,  .15 inch. 
Penetrated  .8  inch  and  rebounded.    Bulge,  .1  iaek. 
Penetrated  1  inch.    Remained  in  target.     Balfs,  .2 

inch. 
Penetrated  1.05  inches.    Remained  in  target.    Bake. 

25  Inch 
Penetrated  .8  inch  and  rebounded.    Bulge,  .1  ia^ 
Penetrated  .9  inch.     Remained  in  target.    BalfS.  .t 
inch. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  90  DEGREES;  THICKNESS  (TWO  PLATE),  .437  AND  .5  INCH. 


29 

30 

A 

80 
*81 

7 
12 

B 
B 

82 

48 

C 

037 

90 

937 
937 

90 
00 

937 

90 

Pirtrced  outer  plate.    Bulge,  .3  inches. 

1.2  inch.    BaAe,  .05  inch  inside. 
Results  identicsl  with  round  29. 
Results  slightly  greater  than  in  round  30 
tion,  1.2  inches. 
Results  identical  with  laat  round,  Na  31. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  50  DEGREES;  THICKNESS,  .437  INCH. 


33 

21 

A 

34 

17 

B 

85 

46 

C 

.437 

50 

.437 

60 

.437 

50 

1 

Pierced  plate,  turning  alightly  to  lefL    Broke  «p 

(temper  crack). 
Pierced  plate ;  direct  impact. 
Pierce<l  plate;  turning  slightly  toleft^bnrieditMtfto 

left  brace. 
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ProfeoHlei  wiik  painted  headi — Continued. 
ANGLE  OF  PLATE,  40  DEGREES;  THICKNESS,  .487  INCH. 


53a  of 

Projectile. 

Plate. 

Penecntion  snd  rensrks. 

-Mmnd. 

No. 

Clasa. 

Thickness. 

Angle. 

86 

♦ 
•87 

•88 

89 

40 
41 

28 

88 

•    4 

1 

60 
41 

A 

A 

B 

B 
C 
C 

'  Inch. 
.437 

.437 

.437 

.437 
.437 
.437 

Dtgreea. 
40 

40 

40 

40 
40 
40 

Stmck  screen  and  then  plate  at  probahly  smaller 

angle  than  40  degrees.    Impact  1  inch  long;  scored 

ont 
Scored  oat.    Im]>act  .8  inch  deep,  1.5  inches  long. 

Bulge,  .3  inch. 
Score  .3  inch  deep,  1.5  inches  long ;  effect  abont  eqoal 

to  round  37. 
Results  identical  with  round  37. 
Scored  out.    Impact  .25  inch  deep. 
Results  identical  with  round  40. 

•  Best  result  at  each  angle. 


ANGLE  OF  PLATE,  45  DEGREES;  THICKNESS,  .487  INCH. 


42 

33 

A 

48 

85 

A 

44 

30 

A 

45 

8 

B 

46 

20 

B 

47 

10 

B 

•48 

1 

B 

.437 

45 

.437 

46 

.437 

45 

.437 

45 

.437 

45 

.417 

45 

.437 

45 

Impact  .4  inch  deep.    Scored  out  and  broke  up. 

Struck  edge  of  plate.    Lost. 

Pierced  plate ;  oroke  up  in  left  brace. 

Lost. 

Point  through  .2  inch.    Pmlectile  broke  up. 

Point  through.    Projectile  Broken. 

Second  fire.    Pierced  plate  direct  aod  into  brace. 


•  Best  result  at  each  angle. 

ProiecHUs  mih  other  than  pointed  heads, 
ANGLE  OF  PLATE.  40  DEGREES;  THICKNESS.  .5  INCH. 


49 

►50 

51 


52 
68 
64 
56 

56 


61 

D 

1(2 

D 

89 

£ 

87 

E 

208 

F 

116 

F 

127 

G 

126 

G 

.5 


.6 

40 

.5 

40 

.5 

40 

.5 

40 

.5 

40 

.5 

40 

.5 

40 

40 


Bit  well.    Indent,  .45  deep.    Bnlge,  .26  inch. 
Bit  well.    Indent,  .47  inch.    Bulge,  .8  inch. 
Projectile  started  in  well.    At  a  penetration  of  .1  inch 

stud  broke  and  projectile  turned  out.     Bulge,  .26 

inch. 
ReAuIts  identical  with  round  61. 
Did  not  bite.    Score  1 .5  inches  long,  .3  inch  deep. 
Result  identical  with  round  63. 
An  improremeDt  in  the  bite,  but  scored  out.  Indent, 

.45  inch.   Bulge,  .3  inch. 
Bit  fairly  well,  but  with  a  tendency  to  score  out.    In- 

dent^  .45  inch.    Bulge,  .46  inch. 


•  Best  result  at  each  angle. 


ANGLE  OF  PLATE,  36  DEGREES;  THICKNESS,  .5  INCH. 


57 

76 

n 

•58 

,    65 

D 

59 

'    83 

E 

60 

112 

F 

61 

119 

F 

62 

186 

G 

68 

122 

G 

64 

129 

G 

.6 

36 

.5 

35 

.a 

35 

.6 

85 

.5 

35 

.5 

• 

85 

.5 

35 

.5 

36 

Bit  well.  Indent,  .4  inch.  Bulge,  .8  inch. 

Bit  very  wt  11.    Indent,  .45  inch.  Bulge,  .3  inch. 

Effects  identical  with  round  51  at  40  degrees. 

Scored  ou*.   Indent.  .8  inch  deep. 

Lost.  Struck  edee  of  target. 

Bit  fairly  well,  but  turned  upward.    Cracked  plate 

slightly  at  rear.     Indent,  .36  inch. 
Score<l  out  turning  upward.    Tndt  nt,  .3  Inch. 
Bit  fniily  well,  but  turned  dowunrard.    Indent,  .3 

inch.    Bulge,  .3  inch . 


Best  result  at  each  angle. 
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PruiHiMe^  wia  oiktr  Humji^Ud  Jk«ad»— Continued. 
ANGLE  07  PLATE,  80  DEOKEB8;  THICKKS88.  .5  INCH. 


No.  of 

PrqJeotQe. 

PUit6. 

Penetimtioii  and  remarks. 

Ko. 

GiMt. 

Thiokneaa. 

Angle. 

65 
*66 

67 

68 

78 

67 

125 

122 

D 
D 
G 

G 

.5 
.5 
.5 

.5 

80 
80 

30 

Bit  welL  Indent,  .4  inch.  BnUe.  A  inoh. 
Bit  welL  Indent.  .48  inch.  Bnl^  .35  inch. 
Scored  ont     Indent,  .25  inch.    JBolge,  .2  inch. 

tamed  upward. 
Bit  slightly,  bat  scored  oat    Indent,  .3  inch. 

.15  inch.  Score  tuned  downward. 

*  Best  resolt  at  each  anglOb 
ANGLE  OW  PLATE,  26  DSGKEB8;  THICKNESS,  .5  INCH. 


*68 
70 

68 
78 

D 
D 

71 

183 

G 

72 

140 

G 

Bit  welL  Indent,  .85  inch.  Bulge,  .8  inch. 
Scored  oat  (edge broke  off).  Score,  .8  inch  deep 

.25  inch. 
Scored  oat.  Indent^  .8  inch.    Score  tamed  doi 

{Tid»  remarks  inspectors'  report.) 
A    shallow  score   only  1  inch  deep.     Ton 

ward. 


*  Best  resalt  at  each  anglCb 
ANGLE  OF  PLATE,  20  DEGREES ;  THICKNESS,  .5  INCH. 


78 

64 

D 

74 

74 

D 

*75 

77 

D 

76 

88 

H 

77 

07 

H 

.5 

20 

.5 

20 

.5 

20 

.5 

20 

.5 

20 

Bit  at  first,  then  scored  oat  (edge  broke  oft). 
Bit  well.  Indent,  .4  inch.   Bulge,  .8  inch. 
Bit  very  well.    Indent,  .45  inch.    Bulge,  .35  ii 
Scored  oat.  Indent,  .2  inch. 
Scored  oat.   Indent,  .26  inch.    Bulge,  .1  inch. 


*  Best  resalt  at  each  angles 
ANGLE  OF  PLATE,  15  DBGBEBS;  THICKNESS,  .5  INCH. 


78 

04 

H 

70 

70 

D 

80 

72 

D 

.5 

15 

.5 

IS 

.5 

15 

Scored  out    Indent,  .2  inch. 

Bit  very  woIL  Indent,  .45  inoh  deep,  1.5  incho 

Bulge,  .35  inch. 
Bit  well ;  started  to  score  out  (subseqaeatly 

that  a  small  portion  of  edge  had  torn  (^. 


ANGLE  OF  PLATE,  14  DEGREES;  THICKNESS,  .5  INCH. 


81 
82 


75 
66 


D 
D 


6 
5 


14 
14 


Bit  well  at  first,  then  %oored  out    Indent,  .12 
deep,  1.5  inches  long.  Bulge,  .2  inch. 

Bit  very  well.  Indent^  .4  inoh  deep,  1.5  indies 
Bulge,  .8  inoh. 


ANGLE  OF  PL4TE,  18  DEGREES  80  MINXTTES;  THICKNESS,  .5  INCH. 


84 


80 
71 


D 
D 


.5 
.5 


18.30 
18.30 


Bit  well ;  at  end  of  impact  projectile  began  to&O 
scored  out.  Indent,  .35  inoh.   Bulge,  .3  ioeh. 

Bit  very  weU.  •Indent  identica]  with  rouid  81 « 
degrees. 


ANGLE  OF  PLATE,  12  DEGREES  30  MINUTES;  THICKNESS,  .5  INCH. 


85 


63 


D 


.5 


12.30 


Bit  Tory  well.  Indent  equal  to  roaads  81  sad  M. 
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Projectilet  toUh  other  than  pointed  Aead»— Continued. 
ANGLE  OF  PLATS,  11 DSOBEBS;  THICKNBSS,  .5  INCH. 


'XTo.  of 

Projectile. 

Plate. 

xoxtnd. 

No. 

Class,  i  Thickness. 

1 

Angle. 

86 

60 

D 

Ifieh, 
.5 

Degreet. 

Bit  very  well.  Indent,  .35  inch  deep,  1.75inolies  long. 
Bulge,  .2  inch. 

ANGLE  OF  PLATE,  10  DEGREES  30  MINXTTSS;  THICKNESS,  .5  INCH, 


87 


79 


.5 


10.80 


Bit  well  at  start  and  turned  out. 


Comyound  plate  ;  dirict  fire, 
ANGLE  OF  PLATE,  90  DEGREES;  THICKNESS,  .5  INCH. 


88 

45 

C 

•89 

43 

C 

90 

54 

C 

91 

36 

A 

92 

22 

A 

.5 

00 

.6 

90 

.5 

00 

.5 

90 

.5 

90 

Indent,  .75  inch  diameter,  .16  inch  deep.    Ciroolar 

crack. 
Indent,  .8  inch  diameter,  .25  inch  deep.     Circular 

crack. 
Indent,  .75  inch  diameter,  .25  inch  deep.      Badlal 

cracks. 
Indent,  .5  inch  diameter,  .05  inch  deep.     Circular 

cracks. 
Indent,  .7  inch  diameter,  .05  inch  deep.     Circular 

crack. 


*  Best  result  at  each  angle. 


HIGH  EXF1.08IVES. 


.JX26  Naval  Ordnance  Pbovino  Orotjnd, 

1^884  Annapolis,  Md. 

Sir:  I  have  the  honor  to  submit  the  following  summary  of  the  results  of  the  exper- 
iments with  high  explosives,  the  details  of  which,  with  photographs,  have  already 
\>een  forwarded  as  the  work  prooeeded,  in  the  form  of  progress  notes,  made  at  the 
station  during  the  months  of  June,  July,  and  August  of  tnis  year,  in  compliance  with 
^onr  letter  oiinstniotions  dated  May  28,  1884. 

The  order  of  experiments  was  as  follows: 

let.  The  explosion,  at  rest,  of  shells  charged  with  dynamite  and  with  wet  gun-cotton. 

2d.  The  determination  of  the  effect  upon  the  character  of  the  explosion  (in  regard 
to  the  direction  imparted  to  the  explosive  wave)  of  the  positiom  of  the  igniter. 

3d.  The  explosion  of  unconfined  charges  of  dynamite  in  close  proximity,  and  in 
contact  with,  a  target  representing  a  portion  of  the  side  of  an  armored  vessel. 

4th.  The  explosion  of  unoonfin^  charges  of  wet  gun-cotton  upon  a  target  repre- 
senting a  portion  of  the  protected  deck  of  a  vessel  of  war. 

5th.  The  firing  of  anfuzed  shells  charged  with  wet  gun-cotton  and  with  dynamite 
firom  the  naval  12-pounder  S.  B.  howitzer. 

6th.  The  firing  of  unfuzed  shells  charged  with  wet  gun-cotton  from  the  naval  80- 
ponnder  B.  L.  R. 

7th.  The  explosion,  by  impact,  against  an  armored  target,  of  80-pounder  shells 
charged  with  wet  gun-cotton. 

THB  EXPERIMENTS. 

let.  The  explosion,  at  rest,  of  shells. 

There  were  exploded  in  all  thirty-six  projectiles,  of  which — 

Ten  8-inch  (spnerical)  were  charged  with  1  pound  of  dynamite  and  ignited  by  the 
naval  time-fuze.    The  average  number  of  fragments  was  168. 

Ten  8-inch  (spherical)  were  charged  with  12  ounces  of  wet  gun-cotton,  and  ignited 
by  means  of  the  time-fuze  and  one-half  ounce  of  rifle  powder  t^  pnming.  The  aver- 
age number  of  fragments  was  321. 
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Ten  60-poandeT  B.  L.  oommon  shell  were  charged  with  14  ounces  of  wet  gnn-coUoa 
and  ignited  by  means  of  the  time-fuze  and  priming.  Average  number  of  frajpiwoti 
380. 

One  long  8-inoh  M.  L.  common  shell  was  charged  with  5  pounds  of  wet  gao-eottoi 
and  ignited  in  the  same  manner.    Number  of  fragments  747. 

Five  60- pounder  B.  L.  common  shell  were  charged  with  14  ounces  of  wet  gaD-Mll<n 
and  ignited  with  a  priming  of  1.3  ounces  of  dry  cotton  by  25  g^rains  of  mereuiiB  fiil- 
minate.    Average  number  of  fragments  603. 

NOTBS  ON  THE  SHRUBS. 

The  wet  gun-cotton  used  in  these  and  in  all  subsequent  experiments  contaiiifiddO 
per  cent,  of  moisture.    The  dynamite  contained  75  per  cent,  of  nitio-elyoerine. 

As  is  usual  with  the  high  explosives,  the  results  are  distingnishea  in  allcsMsbj 
the  large  number  of  fragments. 

The  theory  of  the  successful  explosion  of  bursting  charges  of  wet  gun-cotton  hj 
means  of  a  gunpowder  priming,  a  method  which  appears  not  to  have  been  hitherto 
tried,  is  believed  to  be  that  the  combustion  of  the  pnminc  raises  the  pressure  witiiin 
the  shell  to  such  a  point  that  the  explosive  combination  of  the  main  charge  isindneed 
before  a  rupturing  strain  is  brought  upon  the  wails.  An  attempt  to  bnrst  explosirelf 
one  of  these  without  employing  the  priming  powder  resulted  in  failure. 

It  appears  to  be  probable  that  with  the  application  of  this  method  of  ignition  to 
either  aerial  or  submarine  torpedoes,  a  greater  rapidity  of  action — i.  «.,  more  viokot 
explosive  effect — and  a  nearer  reproduction  of  results  will  be  obtained  with  fltroiif 
walls  of  uniform  thickness. 

The  experiment  with  the  long  8-inch  common  shell  was  made  to  develop  theeffeet 
of  an  increased  length  of  column  in  regard  to  its  oompressilnlUy  in  explo9um.  Thebitt 
of  this  shell  remained  unbroken,  an  almost  solitary  instance  in  the  series. 

There  were  evidences  of  compression  in  explosion,  without  combustion,  in  Ar» 
cases  of  the  60-pounder  shell  ignited  with  gunpowder  priming,  about  one-half  oum 
of  unbumed  cotton  being  found  after  the  explosion  upon  the  floor  of  the  duaber. 
There  was  also  a  lack  of  uniformity  in  the  results  furnished  by  the  nseof  tbadi]r 
cotton  and  fulminate  igniter,  the  number  of  fragments  varying  frx>m  130  to  900l  It 
is  believed  that  the  imperfect  action  in  these  cases  was  due  to  a  lack  of  nnifomitj 
in  the  density  of  the  charges,  it  being  difficult  to  secure  an  invariable  oonditiwoir 
compactness  with  the  method  pursued  of  inserting  and  ramming  the  cotton  dimii 
by  tne  fuze-hole. 

With  the  exception  noted,  the  explosions  were  complete,  as  Indicated  by  the  uni- 
formity in  size  and  by  the  number  of  the  fragments. 

2d.  The  effect  in  results  of  the  position  of  the  igniter. 

The  indications  of  the  progressive  action  of  the  explosion  wave  in  the  coiDhQiti<a 
of  the  bursting  charges  ot  elongated  shell  being  somewhat  novel,  charges  of  dyniioite 
were  suspended  in  contact  with  an  upright  unbacked  r-incn  plate  of  wrought  iim, 
andexpliKled  by  means  of  a  mercuric  rulminate  igniter  (40  grains)  placed  oatndetbe 
charge  or  farthest  from  the  plate,  and  again  between  the  plate  and  the  charge,  b 
the  first  case,  using  a  charp^e  of  10  pounds,  directiuf^  the  explosive  wave  iomrd  the 
plate,  a  hole  was  made  or  an  area  of  192  square  inches.  In  the  second  ca«  the 
action  of  the  igniter  bein^  from  the  plate,  the  hole  was  but  one-half  this  ant,  and 
the  edges  of  the  fracture  indicated  considerably  less  violent  action. 

It  will,  however,  appear  evident  (from  the  cases  of  incomplete  combustion  of  the 
charges  of  shells),  that  while  the  point  of  if^rnltion  neatest  the  targei.  will  always  be 
found  to  be  the  least  effective,  there  is  a  limit  to  the  destructive  action  in  the  distiBee 
from  the  plate  due  to  ounhianing.  Clearly,  the  most  decided  result  will  be  obtaiDed  br 
a  number  of  powerful  igniters  so  arranged  that  the  distance  of  maximum  effect  wiu 
not  be  exceeded  between  any  two. 

A  corroboration  of  these  conclusions  as  to  the  effect  of  the  position  of  the  point  of 
ignition  appears  in  an  account  of  similar  experiments  with  small  charges  of  wet  fQn* 
cotton,  conducted  at  Walrode,  Germany,  by  Lieut.  Max  von  Forster,  and  pnblieheil 
in  Van  Nostrand's  Magazine  subsequent  to  the  date  of  the  experiments  at  tbeststioo. 

3d.  The  explosion  of  unconfioed  charges  of  dynamite  against  backed  iron  pljUiBf* 

In  this  experiment  two  targets  were  used.  The  first  consisted  of  nine  l-mch  wroofdit- 
iron  plates  secured  by  nine  1-inch  bolts  to  20  inches  of  live-oak  backing,  which  Iiit 
was  well  braced  in  the  usual  manner. 

This  target  did  not  by  any  means  represent  in  its  capacity  for  resistance  thesideef 
a  modern  armor-clad,  the  plating  being  laminated,  and  the  separate  sheets  gtttAj 
weakened  by  numerous  perforations.  They  had  been  manufactured  as  flooring  plat* 
of  a  monitors  turret,  the  holes  serving  for  purposes  of  ventilation.  The  bolting)  •!*» 
was  defective,  being  insufficient  in  quality,  in  weight,  and  of  poor  material. 
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While  the  target  was  considered  as  not  naving  sustained  vital  injury,  its  weakcc 
atruction,  in  pamcular  as  regards  bolting,  was  apparent,  and  4t8  condition  unsuitftl 
for  the  prosecution  of  the  experiments  with  still  heavier  charges.  The  plating  fp 
therefore  removed,  the  injured  backing  timber  replaced,  and  the  bracing  strenguen 
by  a  second  series  of  support. 

As  plating,  eleven  {-inch  sheets,  which,  having  been  manufactured  for  the  sides 
an  armored  vessel,  possessed  a  slight  crown,  were  secured  to  the  backing,  using  ibi 
teen  1.5-inch  bolts  of  wrought  iron.  The  plates  were  likewise  somewhat  we&OM 
by  old  bolt  holes,  though  less  than  those  of  the  previous  target.  The  completed  strut 
ure,  however,  though  still  deficient  in  strength,  represented  more  nearly  the  cooc 
tions  sought  for. 

A  charge  of  100  pounds  of  dynamite,  suspended  as  in  all  previous  cases  of  coat* 
so  that  its  weight  assisted  the  bearing  pressure,  and  with  outside  ignition — 85  grtii 
of  fulminate  in  two  primers — was  exploded  against  the  target  with  the  foUowio 
results : 

Depth  of  indent,  2|  inches ;  diameter,  2  feet.  The  edges  of  the  plates  at  the  em 
were  sprung  forward  about  2  inches,  stripping  the  beveled  bolt-heads  throngb  ti 
outer  plate.  The  backing  structure  had  sprung  back  about  2  inches,  and  had  leeo^ 
ered  itself.    None  of  the  plates  were  cracked. 

In  all  of  the  previous  experiments  the  bed  logs  and  earth  in  front  of  the  tsigt 
were  shattered  and  torn,  a  nole  in  the  latter  of  a  depth  of  perhaps  3  feet  being  bm 
at  the  explosion  of  the  charge  of  100  pounds.  It  being  apparent  that  the  angle  In 
tween  the  ship's  side  and  the  water  surface  offered  conditions  favorable  to  the  dere 
^  opment  of  more  violent  action  of  the  gases,  a  structure  representing  at  water  soifiM- 

a  1-inch  plate  "upon  logs — was  built  up  to  the  level  of  the  center  of  the  target,  sod 
charge  of  75  pounds  was  pressed  firmly  into  the  angle,  and  exploded,  again  using  ti 
primers  containing  85  grains  of  fulminate. 

The  effects  of  this  charge  were  notably  more  decided  than  those  of  the  preoedii 
one  of  greater  weight,  the  indent  being  deepened  to  3^  inches,  and  the  backing  sc 
bracing  considerably  racked  and  strained.  The  injuries,  however,  could  notlweei 
sidered  as  vital,  and  the  target  was  left  standing  without  repairs  of  any  desoriptit 
for  further  experiments.  The  water-surface  structure  was,  of  coarse,  demolished,  tl 
iron  plate  being  blown  to  fragments  and  the  logs  almost  pulveriz43d. 

The  effects  produced  bv  the  explosion  of  these  large  charges  are  decidedly  lees  stiil 
ing  than  those  reported  elsewhere,  notably  in  Russia  and  France,  and  it  is  belieTodthi 
the  difference  may  be  accounted  for  by  the  absence  in  the  foreign  experiments  < 
special  preparation  in  the  way  of  bolting  for  the  target  plates.  Usually  the  Utt 
have  been  placed  upon  the  ground,  the  corners  and  edges  free  of  all  restraint,  exce] 
their  inertia,  to  move  upward  at  the  shock  of  discharge.  It  seems  clear  that  tbeei 
ergy  of  the  explosive  wave  will  be  concentrated  upon  the  target  under  vastly  ma 
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478  BEPOET  OF  THE   8ECEBTAST  OP  •THE  MATT. 

Mb.  Tbe  explorion  of  chaf  get  or  wet  gnn-cottou  apon  «n  annored  deck, 
la  coDstraoting  the  tarKet Tor  this  experimeut,  an  eadeavoT  was  made  to  i 
theabreDgthof  S  inchoa  of  iteel  BQiUbl;  supported. 


A. — Ftata*  TepneeDtlDg  protMted  ihlp  ■  desk 


pouudi  slID4attini  nadj  for  eqMa, 


Three  perforated  wroDght-iran  pUtoa,  vmilor  t«  those  alreftd;  deacribtd  in  tl 
dynamite  ezperimenta,  were  Joined  flnnly  lAgether,  neing  eight  l-iuch  bolts.  H 
three-fold  plttte  thus  formed  was  tiotted  to  heavy  timbers  distant  from  Mcholk 
aboQt  H  feet.  Two  l-inch  bolts  were  placed  at  each  end.paseiag  nearly  thnmgkll 
timber.  To  eliminate,  as  far  as  might  be,  the  effects  of  the  pertorfttioDi,  tbeW ' 
^inch  iron  were  inserted  on  each  side  of  the  middle  plate,  while  ft  thiid  wm  plaa 
npim  the  target  to  reoeive  the  charge.  There  was  thas  a  total  strength  (nearljlof^ 
inches  of  i  ron. 

A  snitable  number  of  experiments  baying  firat  been  made  apart  to  detenniM  tl 
most  effective  weight  of  di?  cotton  for  the  primer  for  this  charge,  SS  poimdi  ot « 
gun-cotton  were  exploded  opon  the  target,  asinE  aa  an  ignition  (placed  atwn)' 
ounces  of  dry  cotton  with  85  grains  of  metcnrial  ftilminate. 

A  hole,  7  by  8  inches,  abont  one  half  tbe  area  of  the  base  of  the  oharee,  vsiblsi 
through  all  plates  with  the  effects  of  the  explosion  reaching  a  depth  of  sboiit 
inches  in  the  rather  friable  earth  beneath.  The  bend  of  the  platea  extended  to  tl 
timbeni,  without  starting  the  bolts,  with  a  depth  of  abont  7i  inches. 


B.— ShowlDi  eSMt  of  25  ponndi  gan 


[p]od«l  npoD  platoA  rapru 


ating  pnMctMl  lUil** 
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'.— Tl«w  loDklng  Idown  npou  platei  mfter  explDatDii  of  2t  pound!  gdn-eottDn,  ihowiDg  lm| 
oapndnaed  b;  dowDwud  pngnu  of  ciploifye  w*n  (Igniter  lutttiijt  been  plMed  go  top,) 


A.  Wtl  gii»-eittttmeharge*. 

rwelve  prelimlDaryronnds  were  fired,  t 

servic*  with  this  gun,  together  with  a  „ r — 

ihioQ  In  the  base  of  tbe  Hhell  and  an  Inoreaae  of  weight  of  bnratinn;  charge. 
Pen  ronnds  were  then  fired  down  the  ba^,  uBing  service  charges  of  powder,  full 
rstiug  ohargea  (5  onoces),  with  neither  air  space  nor  waste  onehion.  There  was 
cBae  of  premature  explosion. 

B,  Dynamlta  chargti. 

The  experiment  with  d;namlt«  barHtlng  charges  with  this  gnn  was  precisely  gimi- 
r  as  regards  preliminary  rounds  aud  precautionary  meaaaree  as  in  the  previous  ex- 
riment  with  gnn-cotton  charges.  Ten  rounds  with  service  conditions,  the  bursting 
arge  being  abont  bi  ounces,  were  also  Qred.  There  was  likewise  no  case  of  explo- 
>n  by  the  shook  of  the  discharge,  A.  single  shell  exploded  upon  impact  with  the 
Iter. 

ath.  The  firing  of  nnfuzed  shells  charged  with  wet  gun-cotton  fii>m  the  SO-ponnder 
L.  R. 

Baving  fired  five  preliminary  roonds  with  rednced  charges  and  bursting  charges, 
rounds  were  fired  down  tlie  bay,  using  filled  shell,  about  3  pounds,  with  service 
arges  of  powder,  10  pounds.  The  on^  precaution  taken  to  relieve  the  shock  of 
•charge  was  the  placing  of  a  layer  of  oakum  i  inch  in  thickness  in  the  bottom  of 
B  shell.  There  was  no  case  of  premature  explosion. 
Tih.  The  explosion  by  impact  against  an  armored  target  of  shells  charged  with  wet 

The  piece  used  and  the  conditions  and  weight  of  charges  were  those  of  the  previous 
periment. 

The  ta^t  plating  was  that  which  had  served  for  the  superficial  explosion  of  175 
unds  oidynamite,  referred  to  in  No.  3  of  this  report.  The  target  stmoture,  it  will 
remembraed,  h^  withstood  the  shocks  of  440  pounds  of  dynamite  in  twelve  snc- 

The  proJeotllB  was  tbe  service  common  shell  (BO  pounds)  of  cast-iron. 
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The  gnn  was  distant  from  the  target  about  50  yards. 

The  striking  velocity  was  about  1/250  f.  s. 

Three  rounds  were  fired,  all  of  whith  exploded  upon  impact,  furnishing  nearly  iden- 
tical results  with  each  other.  The  depth  of  the  impact  was  about  2  inches,  with  a 
diameter  of  10  inches.    No  plates  were  ruptured. 

The  evidence  of  the  explosion  at  impact,  besides  the  separated  reports  plainly  ap- 
parent in  two  of  the  three  rounds,  was  at  hand  m  the  extremely  small  size  of  the  frag- 
ments of  the  projectiles,  and  in  the  fan-like  spread  of  the  effects  upon  the  interior 
•orface  of  a  shelt.er  which,  as  a  m«'asnre  of  safety,  had  been  placed  around  the  target. 
In  no  case  were  the  fragments  projected  rearwards  more  than  10  inches  or  1*2  inches, 
being  spread  out  in  a  flat  circle  about  the  impact. 

The  target  structure,  backing  and  supports  was  in  no  wise  injured. 

The  c<»nolu8ions  which  may  he  drawn  trom  the  experiment  are — 

a.  Using  a  weak  shell  charged  with  the  high  explosives,  no  material  ii^nry  would 
result  to  the  over- water  defense  of  a  modern  armor-clad,  even  with  gunpowder  as  the 

{yropalsive  force,  and  using  greatly  iocreasiMl  bursting  charges.    The  effects  nil  with 
ow  velocities  will  be  equally  valueless  with  high  velocities. 

h.  It  is  believed  that,  using  a  strong  walled  steel  projectile,  the  explosion  occurring 
at  impact  at  an  el*^vation  of  temperature  of  less  than  300^  F.,  the  effects  will  be  less 
notable  than  with  similar  projectiles  charged  with  gunpowder. 
I  am,  sir,  very  respectfully, 

W.  M.  FOLGER, 
Lieutenant- Commander f  Inspector  of  Ordnanoet 

In  charge  Naval  Ordnance  Proving  Ground. 

Capt.  MONTOOMERT  SiCARD, 

Chief  of  Bureau  of  Ordnance, 


m  Navajl  Ordnancb  Proving  Oround, 

Ini  Annapolis f  Md, 

Sir:  With  the  view  of  utilizing  the  results  furnished  by  the  high-explosive  exper- 
iments made  at  this  station  in  compliance  with  your  instructions  during  the  past  year, 
in  particular  the  important  fact  that  it  is  proved  to  be  possible  to  obtain  an  explosive 
tionibustion  of  wet  gun-cotton,  I  have  the  honor  to  submit  for  yonr  consideration  a 
plan  for  the  development  of  a  rifled  torpedo  mortar  which  shall  carry  a  large  bursting 
charge  of  wet  gun-cotton. 

The  experiments  of  Frederick  Rrupp,  in  1881-82,  have  demonstrated  the  feasibility 
of  imparting  suitable  rotation  to  a  pr(»Jectile  of  the  length  proposed,  and  were  also 
farther  remaikable  for  the  extraordinary  accuracy  of  fire  obtained. 

The  experiments  in  May  and  June  of  this  year  at  this  station  in  the  direction  of 
developing  the  destructive  effects  of  the  explosion  of  a  charge  of  gun-cotton  upon  the 
protected  deck  of  a  vessel  of  war,  iudicat'O  the  importance  of  utilizing,  if  possible, 
the  power  of  the  high  explosives. 

It  being  also  proven  to  be  entirely  practicable  to  use  gunpowder  as  the  propulsive 
agent,  there  seems  to  be  reasonable  groi'nds  for  believing  that  an  arm  of  the  character 
proposfvd  is  susceptible  of  successful  development,  and  its  value  in  a  military  direc- 
tion cannot  be  seriously  questioned. 

In  order  to  proceed  with  due  regard  to  the  economical  side  of  the  qnestion  I  have 
the  honor  to  sugisest: 

Ist.  That  five  cast-iron  torpedoes  of  the  dimensions  of  sketch  A  (unhanded  and 
without  longitudinal  ribs)  be  manufactured,  with  which  it  is  proposed  todevelofi  the 
most  practicable  means  for  obtaining  a  c(»mplete  combustion  of  the  charge,  proceed- 
ing oil  the  plan  described  in  the  ex  peri  men  rs  of  May  last  with  gunpowder  priming. 

It  is  expected  that  a  distribution  of  the  priming  charge  (which  may  be  found  to  be 
preferably  another  material  than  simple  black  gunpowder)  throughout  the  mass  of 
the  wet  gun  cotton  will  effect  that  simultaneous  rise  in  pressure  in  all  parts  of  the 
charge  which  Mhould  produce  the  desired  result. 

2d.  This  preliminary  experiment  furnishing  resnlts  corroborating  previous  work, 
it  is  tbeu  propose<l  to  convert  one  of  the  Hervice  XI-in<'h  8.  B.  guns  into  an  11-inch 
M.  L.  rifled  mortar  (sketch  B),  carrying  a  projectile  of  cast  steel  of  a  ^charged)  weight 
of  r>50  pouudn. 

The  trunnion  band  to  be  of  steel  or  wrought-iron,  as  the  Bureau  shall  approve,  the 
old  trunnions  beiuK  removed. 

The  projectile  has  a  leugtb  of  four  calibres.  It  is  strengthened  for  base  strains  by 
the  fluting  shown  in  the  sketch.  The  (Butler)  baud  is  given  an  excessive  length  in 
order  to  increase  the  grip. 

The  bursting  charge  is  r'S  pounds  of  wet  gun-cotton.  The  rifling,  uniform,  of  a 
pitch  of  one  turn  in  15  calibres,  is  30  grooves  and  iMiids  of  a  depth  of  the  former  of 
b",7b.  The  charge  of  pov^der  will  be  in  the  neighborhood  of  15  pounds,  to  be  estab- 
lizihed  experimentally. 
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Should  a  snccessftil  trial  follow  yonr  ai)proTal  of  the  desl^  propoeed,  the  fkrtbff 
deyelopment  of  the  arm  to  a  calibre  of  12  inches,  the  piece  being  or  steel  and  bnecb* 
loading,  will  be  submitted  for  year  consideration. 

The  details  of  such  an  arm,  subject  to  modifications  found  neceeeary  in  the  expoi- 

ments  with  the  converted  gun,  are  now  being  prepared,  and  will  be  forwazdedfor  jwv 

inspection  upon  completion. 

Respectfully,  &c., 

W.  M.  FOLGEK, 
lAeutenant'Comnuinder,  Intpectar  of  OHbtam. 

Capt.  MONTOOMERT  SiCARD, 

Chirfof  Bureau  of  Ordnance, 


GUN-TORPEDOES.  5 

Sir  :  With  a  view  to  securing  a  combination  of  the  destructiveness  of  a  sabaqneooi 
explosion  with  the  accuracy  to  be  attained  in  a  tnyectory  through  the  air,  1  wooM 
respectfully  suggest  the  following  design  for  a  ''gun-torpedo'': 

The  ''gun-torpedo"  is  designed  to  be  a  shell  filled  with  wet  gun-cotton  sod  fitted 
with  a  large  gunpowder  fuze,  and  covered  with  lead  or  other  inelastic  substance.  It 
is  intended  to  be  fired  against  the  side  of  a  ship,  but  not  to  penetrate  it ;  the  fimetkn 
of  the  lead  covering  being  to  deaden  the  shock  of  impact,  thus  preventing  the  brak- 
ing of  the  shell  or  its  rebounding  to  a  great  distance.  After  impact  the  "  gan-toipedo" 
will  drop  into  the  water,  sink  and  explode  below  the  surface,  and  near  the  niids 
water  body  of  the  ship,  the  action  of  the  fuze  being  delayed. 

The  gun-torpedo  may  be  elongated  or  spherical.  For  experiment  I  would  propoM 
the  simplest  form,  i.  e.,  a  spherical  shell  fitted  with  a  time-raze,  the  fuze  being  cot  le 
about  two  seconds  longer  than  the  time  of  flight. 

I  would  respectfully  call  the  attention  of  the  Bureau  to  the  fact  that,  by  reawDof 
the  cheapness  of  these  torpedoes,  a  great  number  could  be  fired  simnltaneoiulj  it 
small  expense.  A  torpedo-boat  could  carry,  say,  six  in  broadside.  When  the  t»pedo- 
boat  passes  an  enemy's  ship,  say,  at  a  distance  of  300  yards,  the  man  at  the  wheel  eas 
discharge  the  6  gun-torpedoes  by  pressing  an  electric  key.  It  seems  reasonable  te 
suppose  that  these  six  torpedoes,  each  filled  with  30  pounds  of  gun-cotton,  would  bsve 
a  much  better  chance  of  injuring  the  ship  than  one  comparatively  slow  moving  Whitft- 
head.  It  seems  reasonable  also  to  hope  that  ships  could  be  similarly  equipped  tU 
much  greater  ranges  eventually  obtained.  It  is  clear  that  nets  and  other  undeMnter 
obstructions  would  o£fer  no  protection  against  such  a  torpedo. 
I  have  the  honor  to  be,  very  respectfully, 

B.  A.  nSKE. 
Lieutenant,  United  Slatn  Neifjf, 

Capt.  Montgomery  Sicard,  U.  S.  N., 

Chief  of  Bureau  of  Ordnance. 


ANNUAL  REPORT,  1883  AND  1884. 

281  United  States  Torpedo  Station, 

1884  Nenfori,  JLl 

officers  attached  to  station.  1884. 

Capt.  T.  O.  Selfridge,  inspector  of  ordnance,  in  charge. 

Lieut.  Commander  T.  F.  Jewell,  assistant  inspector  of  ordnance  and  instnetoris 
electricity. 

Lieut.  Commander  J.  S.  Newell,  assistant  inspector  of  ordnance  and  instractor  ii 
torpedoes. 

Lieut.  W.  Maynard,  assistant  inspector  of  ordnance  and  assistimt  instnctor  in 
electricity. 

Lieut.  T.  C.  McLean,  assistant  inspector  of  ordnance  and  instructor  in  faies. 

Prof.  J.  Fleming  White,  chemist  and  instructor  in  chemistry  and  explosivea 

Paymaster,  Stephen  Rand. 

Surgeon,  J.  B,  Parker. 

Gunner,  J.  R.  Grainger. 

The  following  officers  reported  April  30 : 
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For  atieniUmoi  on  the  course  of  imtruoHons, 

Capt.  Arthnr  B.  Tates. 

For  imtrucHon, 

I^ieat.  Comraandero  John  McGowan,  F.  A.  Miller,  William  Welsh ;  Lieats.  J.  C.  Mo- 
Toxifjr,  G.  M.  Totten,  J.  N.  Hemphill,  E.  W.  Bridge,  J.  D.  J.  Kelley,  E.  8.  Prime,  A. 
P.  Nazro,  D.  D.  V.  Stuart,  L.  L.  Reamey,  Aaron  Ward,  S.  W.  B*  Diehl,  W.  Winder, 
£.  McCartney;  Second  Lieuts.  H.  K.  White  and  J.  E.  Mahoney,  United  States  Ma- 
li lie  Corps. 

1*be  coarse  of  instruction  embraced  the  months  of  May,  June,  and  July. 
Xbe  attendance  of  officers  for  instruction  was  from  the  9.30  a.  m.  boat  to  the  2.30 
p.  m.  boat. 

The  days  were  divided  into  two  periods :  First  period,  from  9.45  a.  m.  to  11.45  a. 
m.  ;  second  period,  from  12.15  p.  m.  to  2.15  p.  m. 

Tlie  lectures  and  practical  exercises,  as  per  schedule,  were  posted  in  the  officers'  room 
i^Qd.  on  the  ferry  launch. 

Xhe  officers  under  instruction  were  required  to  have  ready  each  Monday  morning, 
for  the  examination  of  the  commanding  officer,  a  careful  and  neatly  written  r^umlf 
of  the  lectures  of  the  previous  week,  giving  detailed  drawings,  descriptions,  and  ex- 
planations of  such  things  as  were  specially  designated  by  the  instructors.  Blank 
oooks  were  furnished  for  this  purpose.  These  books  were  examined  by  the  instrnct- 
oub,  all  errors  noted,  and  returned  to  the  commanding  officer. 

As  a  general  rule  for  practical  exercises  the  class  were  divided  into  three  parts. 
At  the  close  of  the  course  of  instruction  an  examination  was  held  before  the  Board 
of  Visitors,  to  whom  the  books  of  the  officers  under  instruction  were  submitted. 
The  following  schedule  of  lectures  and  practical  exercises  was  carried  out : 


Date. 


Xlmreday,  May  1  (a.  m.) 
^^rliday,  May  2  (a.  m.)  ... 
^C^mday,  May  6  (a.  m.)  . . . 


.^^bnday.  May  5  (p.  m.) 

^^ueiday,  May  6  (a.  m.) . . . 

^^neaday,  May  6  (p.  m.) 

'^^ednesday,  May  7  (a.  m.)  — 

^jTedneflday.  May  7  (evening) 
^iLonday,  May  8  (a.  m.) .' . 


^hnnday,  May  8  (p.  m.) 
%iday.  May  0'(a.  m.) 


Monday,  May  12  (a.  m.) 

Monday,  May  12  (p.  m.) 

Tneaday,  May  13  (a.  m.) 

Tuesday,  May  13  (p.  m.) 


Wednesday,  May  14  (a.  m.)  . . 
Wednesday,  Mav  14  (evening) 
Tharsday,  May  15  (a.  m.) 


Tharsdi^,  May  15  (p.  m.) 
Friday,  May  16  (a.  m.)  . . . 


Friday,  Minr  16  (evening) 
Monday,  May  19  (a.  m.) . . 


Monday,  May  19  (p.  m.) . 
Tuesday,  May  20  (a.  m.). 


Toesday,  May  20  (p.  m.) 

Wednesday,  May  21  (a.  m.) . . 

Wednesday,  May  21  (evening) 
Tharsday,  May  22  (a.  m.)  — 

Thoraday,  May  22  (p.  m.)  — 

Mday,  May  23  (a.  m.) 


Section  or  whole 
class. 


Whole 
...do. 
...do 


.do 
.do 

.do 

.do 


Oncfourth  class . . 
Whole 


do 

....do 


...do 
. .  ..do 
...do 
....do 


...do 

One-foarth  class . . 
Whole 


.  ...do 
....do 


One*foarth  class 
Whole 


..do 
.do 


do 

...do 


One-foarth  class . . 
Whole 


.do 
.do 


Lectare  or  practical  exercise. 


Electricity:  Introdactory  elementary  mechanical 

principles,  ico. 
Explosives :  Introdaotion  to  chemistry  and  explo- 
sives. 
Electricity:   Frictlonal  condaotion  and  distriha- 

tion  of  electricity. 
Explosives :  Ignition  and  detonation. 
Electricity:   Magnetism,  terrestrial,  and  diamag- 

notism. 
Explosives:    Explosive  mixtores   and    explosive 

compoands. 
Electncity:   Carrent  electricity;    simple  Yoltaie 

cell ;  electromotive  force ;  Ohm's  law. 
Electricity:  Electric  lights  (practical). 
Electricity:  Carrent  electricity  resistance ;  hranoh 

currents;  polarization. 
Explosives:  Preparation  of  material  for  gunpowder. 
Electricity:  Carrent  eleotricty;  laws  relating  to 

currents ;  Yoltaie  hatteries ;    thermo-electricity. 
Torpedoes:  Introduction;  gunpowder  spar  toi-peao. 
Explosives :  Manufacture  of  gunpowdi^r. 
Torpedoes :  Gunpowder  spar  torpedo. 
Electricity :  Current  electricity ;  effects  produced 

hy  current,  thermal,  and  chemical  elec^lysis. 


Torpedoes:  Gunpowder  spar  torpedo. 

~"     ltB( 

i:  Gun-cotton  a 
fits,  Ac. 


Electricity:  Electric  lights  (practical). 
Torpedoes:  Gun-cotton  service  spar  torpedo;  oat> 


Electricity:  Electro- magnetics ;  effects  of  currents. 

Torpedoes :  Gun-cotton  service  spar  torpedo ;  out- 
fits, Stc. 

Electricity :  Electric  lights  (practical). 

Torpedoes:   Gun-cotton     service    spar    torpedo; 
outfits,  &o. 

Explosives:  Manufacture  of  gunpowder. 

Electricity :  Electro-magnetics ;  Amplre's  theory  { 
electric  magnets. 

Torpedoes:  Electrical     apparatus     famished    to 
Hhips,  and  improvised  torpedoes. 

Explosives:  Properties;  testing   and   firing  gun- 
powder. 

Electricity:  Electric  lights  (practical). 

Electricity:  Electro-magnetics;     magneto-eleotrio 
induction. 

Torpedoes:  Electrical  apparatus  ftimished  shipa, 
and  IroprovlBed  torpedoes. 

Explosiv'es:  History  and   theory   of  nitro    com* 
pounds. 
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Bate. 


Friday,  May  23  (evening)  . , 
Monday,  May  26  (a.  m.)  . . . . 


Monday,  May  26  (p.  m.)  •• 


Taesday,  May  27  (a.  m.) . 
Tuesday,  May  27  (p.  m.) 


Wednesday,  May  28  (a.  m.) 


Wednesday,  May  28  (evening) 
Thnraday,  May  29  (a.  m.)  — 


Tharsday,  MayI29  (p.  m.)  . 

Monday,  June  2  (a.  m.) 

Monday,  Jnne  2  (p.  m.) 

Taesday,  June  8  (a.  m.)  — 


Tuesday,  June  3  (p.  m.) 

Wednesday,  June  4  (a.  m.) . . 
Wednesday,  June  4  (p.  m.) . . 


Wednesday.  June  4  (evening) 
Thursday,  June  6  (a.  m.) 


Thursday,  June  5  (p.  m.) . 
Friday,  June  6  (a.  m.)  •  •  • 


Friday,  June  6  (evening)  . . 
Monday,  June  9  (a.  m.) 


Monday,  June  9  (p.  m.)  . 
Tuesday,  June  10  (a.  m.) 


Tuesday,  June  10  (p  m.) 

Wednesday,  June  11  (a.  m.) . 
Wednesday.  June  11  (p.  m.)-  • 


Wednesday,  June  II  (evening) 
Thumday,'June  12  (a.  m.) . . . 
Thursday,  Jun(«  12  (p.  m.) 

Friday,  June  13  (a.  m.) 


Friday,  June  13  (evening) 

Monday,  June  16  (a.  m  ) 

Monday,  June  16  (p.  m.)  . . 

Tuesday,  June  17  (a.  m.) . . 

Tuesday,  June  17  (p.  m.) . . 


Wednesday,  June  18  (a.  m.)  • 
Weilnesday,  June  18  (p.  m.) . 


Wednesday  .June  18  (evening) 
Tharsday,  June  19  (a.  m.) 

Thursday,  June  19  (p.  m.) 

Friday,  June  20  (a.ni.) 


Friday,  June  20  (evening) . . 
Monday,  June  23  (a.  m. )  — 


Section  or  whole 
claas. 


One-fourth  class 
Whole 


do 


do 
do 

do 


One-fourth  claofl 
Whole 


do 
do 


..do 


First  section..... 
Second  section.. 
Third  section ... 

First  section 

Sornnd  section . . , 
t'hird  section  — 
Whole 


First  nection 

Second  section  . 
Third  section  ... 
One-fourth  class 
Whole 


do 

First  section .... 
Second  section . . 
Third  section  . . . 
One-fourth  class 
Whole 


do 
do 


First  section.. 
Second  section 
Third  section . 
Whole 


First  Koction 

Second  section... 

Third  section 

One-fourth  class 

Whole , 

...do 


First  section . . 
Second  section 
Third  section . 
One-fourth  cl 

Whole 

do , 


..  do 


First  section 

Second  set'tion . . 
Third  section ... 

Whole 

First  section  — 
Second  section.. 
Third  section  . . . 
One-fourth  class 
Whole 


do 


First  section . 

Second  section... 

Third  section' 

One-fourth  class, 
Whole 


Lecture  or  practical  exncise. 


Electricity:  Electric  lights  (practiesl). 
Electricity :  Sei  vice  firtng  machines;  eariierfotii; 

Fanners  A  and  G  machinee. 
Torpedoes:  Circuit-closers,   Sec. :    special  torpedo 

vessels ;  foreicn  spar  torpedoes,  Slc. 
Torpedoes:  Firing  torpedoes. 
Explosives:  Nitro-glycerine;  preparation  of  nitft- 

Torpedoes:  Defensive  torpedoes;  cases;  diifRat 

kinds;   mooring;    explosives;    cahles;  Jusctki 

boxes. 
Electricity:  Electric  lights  (practical). 
Electricity:  Electrical  measurements;  gslriBOo»> 

ters  and.  resistance  coils. 
Explosives:  Nitro-glycerine;  theory  of  muoflKt* 

ure  and  explosion.  * 
Electricity:   Electrical    measurements;   nflMoie' 

ment  of  resistance 
Torpedoes:  Defensive;   cut-offs;  planting;  ciitti- 

ing. 
Setting  up  batteries  (practical). 
Use  of  electrical  apparatus  (practical). 
Making  iiniiters  (practical). 
Use  of  electrical  apparatus  (practical). 
Making  igniters  (practical). 
Setting  up  batteries  (practical). 
Electricity:  Electromotive    force;  battery  reitrt 

ance;  measurements. 
Making  igniters  (practical). 
Settiuffup  batteries  (practical). 
Use  or  electrical  a{>paratns  (practical). 
Electricity:  Electiic  lights  (practical). 
Torpedoes:  Defensive;  most  effectual  depthi;!*- 

dius  of  destructive  effect ;  necessary  intend 
ExploAives:  Nitro-glycerine;  manu&u'ture o£ 
Measurement  of  resistances  (practical). 
Detectiug  faults  (practical). 
Making  igniters  (practical). 
Electric  lighta  (practical). 
Torpedoes :  Determining  the  position  of  a  veam^ in 

refeienco  to  torpedoes;  defense  of  channels;  fliiig 

by  observation ;  firing-tables. 
ExploHives:  Compounds  of  nitro-glyoeriDe. 
Electricity:  Fnzes;    theory;    materials;    arruge- 

ments  of  circuits. 
Detecting  faults  (practical). 
Making  igniters  l(practical). 
Measurement  r>f  resistances  (practical). 
Torpedoes:  Shutter   apparatus;    single-main  syi* 

tem. 
Making  igniters  (practical). 
Measurement  of  resistances  (practical). 
Detect iuK  faults  (practical). 
Electric  lights. 

Torpedoes:  Clearing  channels ;  sweeping. 
Electricity:  Dynamo-electric  machines;  prindpil 

types. 
MeaMurement  of  resistances  (practical). 
Boat  torpedoes ;  gunpowder  (practical). 
Making  dvnamo-electric  fnzes  (practical). 
Electric  lights  fprftctical). 
Torpedoes:  Clearing  channels;  dragging. 
Electricity:  Dynamo-electric  machines;  principal 

types. 
Explosives:  Nitroglycerine:   atorase.  inspectiflo, 

transportation,  uses,  and  exploding  of 
Boat  tfirpedoes ;  gunpowder  (practical). 
Making  dynamo-electric  fuzes  (practical). 
Measurement  of  resistances  fpractical). 
Torpedoes:  Clearing  channels;  conntermising. 
Making  dynamo-electric  fuzes  (practical). 
Measurement  of  resistances  (practical). 
Boat  torpedoes;  gunpowder  (practical). 
Electric  lights  (practical). 
Electricity:  Dynamo-electric  machines;  effidcscji 

&c. 
Explosives :  Gun-cotton ;  history  of;  theory ;  in**^ 

facTure  and  preparation  of  raw  material 
M*-aaurement  of  current,  and  £.  M.  F.  (pnctieal)' 
Ships'  torpedoes;  gunpowder  (practical). 
Improvine<i  fiizes  and  detonators  (practical). 
Electric  lights  (practical). 
Torpedoes:  Electrically  controlled  boats. 
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Date. 


LODday,  Jane  23  (p.  m.) . 
aeaday,  June  24  (a.  m.) 


'neaday,  June  24  (p.  m.) 

7'edneeday,  June  25  (a.  m.)  . . 

Wednesday,  June  25  (p.  m.) . . 
ITedotjAday,  June  25  (evening) 

rbunday/june  26  (a.  m.) 

nmnday,  June  20  (p.  mj . . . 


rxiday,  June  27  (a  m.) , 


rriday,  June  27  (evening)  — 
Iftonday,  June  30  (a.  m.) 

Monday,  June  30  (p.  m. ) 

^neaday,  July  1  (a.m.) 


^neaday,  July  1  (p.  m.) 

Wednesday,  July  2  (a.  m.) . . . 

^^neaday,  July  2  (p.  m.)  •  • . 
''^neaday,  July  2  (evening) . 
AurRday,*  July  3  (a.  m.) 

hurtday,  July  3  (p.  m.) 

•onday,  July  7  (a.  m.) 

onday,  July  7  (p.  m.)  

i&eeday,  July  8  (a.ni.) 

>i«8day,  July  8  (p.  m.) 

^odneaday,  July  9  (a.  m.)  •  -  • 

Wednesday,  July  0  (p.  m.) . . . 

Wednesday,  July  9  (evening) . 

buTBdaj*,  tj  nly  10  (a.  m.) 

hnraday,  July  10  (p.  m.) 

liday,  July  11  (a.  m) 


riday,  July  11  (evening). 
tonday,  July  14  (a. m.).... 
[onday,  July  14  (p.m.).... 


neaday,  Jnly  15  (a.  m.) 


neaday,  July  15  (p.  m.) 


Tedneaday,  July  16  (a.  m.) . . . 
Tedneaday,  July  16  (p.  m.)  . . 

Tedneeday,  July  16  (evening) 
hnraday,  July  i7  (a.  m.) 


hnrsday,  Jnly  17  (p.  m.) 
riday,  July  18  (a.  m.)  ... 


riday,  Jnly  18  (p.  m.)  . . . 
riday,  July  18  (evening) 
fctnrday,  July  19  (a.m.)  . 
[onday,  July  21  (a.  m.) . . 


[onday,  Jnly  21  (p.  m.) 


Section  or  whole 
claaa. 


Whole , 

Tlmt  aection 

Second  section 

Third  aection  ... 

First  section 

Second  section  . . 

Third  aection 

Whole 


do 

Ontv  fourth  claaa 

Whole 

...do    


Lecture  or  practical  exercise. 


First  section 

Second  section . . . 
Third  section  .  . . 
One-fourth  class. 
Whole 


.  do    

First  section 

Second  section. 
Third  section  . . 

First  section 

Second  section. 
Third  section . . 
Whole 


...do    

One-fourth  claaa 
Whole 


.do 
do 

.do 
do 


First  section 

Second  section . . . 
Third  section  — 

First  section 

Second  section . . . 

Third  section 

First  section 

Second  section... 

Third  section 

One-fourth  class . 

Whole ^.  .., 

. .  do 

First  section 


Second  section.. 
Third  section  . . . 
One- fourth  class 

Whole 

..  do 


First  section 

Second  section... 
Third  section  — 

First  section 

Second  section . . . 


Third  section 

Whole  class  . 

— do 


One-fourth  class 
First  half 


Second  half . 
First  half  . 
Second  half . 


Whole  class 

One-fourth  class 

Whole  class 

...do... 


.do 


Electricity:  Arc  lighting. 
Ships' torpedoes ;  gunpowder  (practical). 
Improvising  fuzes  ana  detonators  (practical). 
Measurements  of  currents,  and  E.  M.  F.  (practical). 
Improvising  fuses  and  detonators  (practical). 
Measurements  of  currents,  and  E.  M.  F.  (practical). 
Ships'  torpedoea;  gunpowder  (practical). 
Explosives:  Gun-cotton  manufacture  at  this  Bt»> 

tion. 
Electricity :  Incandeacent  lighting. 
Electric  lights  (pi-actical). 
Torpedoes:  Torpedo-boats. 

Electricity:  Electric  tmnsmission  of  power;  mo- 
tors ;  search-light  apparatus. 
Measurement  of  currents,  and  K  M.  F.  (practical). 
Improvised  torpedoes  (boats)  (practical). 
Snips'  torpedoes;  gun-cotton  (practical). 
Electric  lights  (practical).    , 
Explosives :  Gun-cotton  manufacture  at  Waltham, 

Abbey,  and  Stowmarket. 
Torpedoes:  Torpedo-boats. 
Improvised  torpedoes  (boats)  (practical). 
Measurements  of  currenta,  and  B.  M.  F.  (practical). 
ShipH*  torpedoea:  Gun-cotton  (practical). 

Do.      ^ 
Improvised  toi-pedoes  (boats)  (practical). 
Measurements  of  currenta,  and  B.  M.  F.  (practical). 
Electricity:  Secondary  batteriea;  theory  of  charge 

and  discharge;  Brush  system. 
Torpedoes:  Movable;  Whitehead. 
Electric  lighta  (practical). 
Explosives:  Gnn-cotton,  testing,  storing,  inapect* 

ing,  transporting,  and  safety  of. 
Electricity:  Telephone,  bells,  induction  balance,  Ao* 
Explosives :  Gun-ootton  preparation  of  ship's  sup* 

plies,  storing,  inspecting,  and  care  on  shi^boara. 
Torpedoea :  Movable  torj^oes ;  Whitehead. 
Explosives :  Guu'Cotton,  exploding  and  application 

of. 
Dynamo  machines  and  arc  lamps  (practical). 
Boat,  gun-cotton  torpedoes  (practical). 
Testing  and  packing  gnn-cotton  (practical). 
Boat  gun-cotton  torpedoes  (practical). 
Testing  and  packing  gun-04>tton  (practice). 
Dynamo  macnines  and  arc  lamps  (practical). 
Testing  and  packing  gun-cotton  (practical). 
Dynamo  macninea  and  arc  lamps  (practical). 
Boat  gun  cotton  torpedoes  (practical). 
Electric  lights. 

Torpedoes:  Movable;  Whitehead. 
Electricity:  Supplementary. 
Measurements  of  machines  E,  M,  F,  and  R  (prao- 

tical). 
Countermining  and  net  defense  (practical). 
Fast  launches  (practical). 
Electric  lights  (practical). 
Torpedoes:  Lay  (practical). 
Explosives:  Fulminate  of  mercury,  mannfactare, 

storing,  transporting  and  uses  of  (practical). 
Countermining  and  net  defenae  (practical). 
Fast  launches  (practical). 
Measurementa  of  machinea,  £,  M,  F,  and  R  (prac> 

tical). 
Fast  launches  (practical). 
Measurements  of  machines  E,  M,  F,  and  R  (praoti* 

cal). 
Countermining  and  net  defense  (practical). 
Torpedoes:  Movable;  lay  (practical). 
Torpedoes :  Drifting  torpedoes,  submarine,  gnna 

and  prolectiles,  rockets,  Sco.  (practical). 
Electric  lights  (practical). 
Making  mtro-glycerine,  dynamite,  and  exploalTe 

gelatine  (practical). 
Towing  torpedoea  (practical). 

Do. 
Making' nitro-glycerine.  dynamite,  and  exploaire 

gelatine  (practical). 
Submarine  diving  (practical). 
Electric  light  (practidd). 
Submaiine  diving  (practical). 
Torpedoes:  Attack  with  and  defense  against  offen* 

sive  torpedoes,  nets,  Ac. 
Explosives:   Other  explosives  and  liqoid  carbonic 

acid  for  propelling  movable  torpedoea. 
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Dftte. 


TiiMd*y,  July  22  (a.  m.) , 


Tuetday,  July  22  (p.  m.) 

Wednetday,  July  28  (a.  m.)  . . 

Wednesday,  July  28  (p.  m.) . . 

Wedneada]^  Joly  23  (erening) 
Thnxaday,  July  24  (a.  m.) 

Thursday,  Jaly  24  (p.  m.) 

Friday,  July  25  (a.  m.) 

Friday,  July  25  (p.  m.) 

Friday,  Jnlv  25  (eYoniiiff) 

Satnroay,  Jiily  26  (a.  m.) 

Honday,  July  28  (a.  m.)  •  -  -  •  -  ■ 


Honday,  Joly  28  (p.  m.) . .. . 
Tuesday,  July  29  (a.  m.) . . . 
Tuesday,  July  29  (p.  m.) . . . . 


Wednesday,  Jaly  80  (a.  m.) . . . 
Wednesday,  Jnly  30  (p.  m.)  . . 
Wednesday,  July  30  (evening) 
Thursday,  Joly  81  (a.  m.)  — 

Thursday,  July  31  (p.  m.) . . . . 

Thursday,  July  81  (evening) . 


First  half... 
Second  half. 


First  half 

8ec6ndhalf 

First  half 

Second  half 

First  half 

Second  half 

One-fourth  olass 

First  half 

Second  half 

Fiist  half 

Second  half 

First  half 

Second  hnlf 

First  half 

Second  half 

One*fonrth  dass 

Whole  class 

First  half 


Second  half. 


First  half... 
Second  half. 
First  half... 
Second  half. 
First  half... 
Second  half. 
Whole  class 

....do 

Half  class . . 
First  half... 
Second  half. 
First  half. . . 
Second  half. 
Half  class... 


Leoture  or  praetlcal  ezerdss. 


BfBciencT  of  machines  and  lamps  (piacticil). 
McBvoy^s   single  main  system  oefeuiTe  aiiM 

(practical) . 
Efficiency  of  machines  and  lamps  (prsctieaQ. 
McEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (prscdcil)- 
HcEroy  s  single  main  sjsUvn  (practical). 
Efficiency  of  machines  and  lamps  (practicaD. 
McEvoy'a  single  main  system  (practical). 
Electric  lights  (practical). 
McEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practical). 
HcEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practical). 
McEvoy  8  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practicaL) 
HcEvoy^  single  main  systen  (practical). 
Efficiency  of  machines  and  lamps  (practical). 
Electric  lights  tpractical). 
Submarine  diving  (practical). 
Installation  and  care  of  dynamos  and  eketrieiJdi- 

onits,  working  and  care  of  high-apeed  eaflMH 

monnting  and  dismounting  of  enginet  aad  d;«- 

mos  (practical). 
Englinh  sbntter  system  of  defensive  miaes  (pncH- 

cal). 
InstsUation  and  care  of  d.vnamos,  Ac.  (piaetieil). 
Bngliah  shutter  system  (practical). 

Do. 
Installation  and  care  of  dynamos,  Ac  (practiai). 
Bngliah  shutter  system  (prsctioal). 
Installation  and  care  of  dynamos,  Ac.  (practaai). 
Run  Lay-Haieht  boat  (practical). 
Ran  electrically,  controlled  launch  (practieil). 
Search  lights  (practical). 

Bo. 
Torpedoes,  dragging  for  (practical). 

Do. 
Search  lights  (practical). 
Do. 


a 


P3-' 


CLASS  OF  GUNNERS. 

On  the  11th  of  August  the  foUowiDg  ffanners  reported  for  instruction:  J.  J.Wilibt 
J.  Russell,  J.  Gaskins,  W.  Wilson,  T.  R.  Wilson,  W.  A.  Ferrier. 

As  the  course  was  to  cover  hut  one  month,  it  was  mainly  practical  and  of  a  niton 
suited  to  the  olass  of  officers  on  shipboard. 

The  instruction  in  diving  was  given  nnder  the  superintendence  of  an  officer,  aft 
follows : 

In  the  implements,  dress,  and  signals  used  in  diving,  taking  apart,  clesniog,  aai 
assembling  the  different  parts  of  the  apparatus  used  in  diving,  and  in  the  DeccsniT 
precautions  to  be  observed  when  engaged  in  diving  operations. 

The  instruction  in  explosives  was  of  a  very  practical  nature,  and  included  tte 
following  subjects : 

General  character  of  explosive  substances ;  what  constitates  an  explosive  compoani 
and  an  explosive  mixture;  how  explosive  effect  is  produced;  difference  between 
combustion  and  detonation,  and  how  the  latter  is  produced ;  what  explosives  mut 
be  detonated  in  order  to  obtain  the  best  results;  value  of  detonation  and  the  relatiw 
force  of  different  explosives  when  detonated  and  when  fired  by  ignition ;  making 
fulminate  of  mercury ;  methods  of  washing,  storing,  testing,  transporting  and  hand- 
lin^  fulminates ;  care  of  fulminate  detonators  on  shipboard ;  practical  exercise  in 
making  fulminate  detonators;  drying  detonators;  testing  when  dry;  careofdeto> 
nators ;  valu&  of  fulminate  of  mercury  as  a  detonating  agent  for  high  explosives. 

Gunpowder, — Influence  of  size  and  shape  of  grains  and  method  of  ignition  on  the 
effect  produced  ;  value  of  special  shapes,  such  as  spherical,  hexagonal,  prismatic,^ 

yitro-glycerine.—A  brief  explanation  of  the  manufacture;  experiments  sbowb^iO 
properties;  care  of  nitro-clycerine;  storing,  testing,  washing  if  impure;  frMXtnfr 
thawing,  transporting,  exploding,  when  liquid,  when  frozen ;  safety  when  froKn; 
nses  of  nitro-fflTcerine;  practical  exercises  in  exploding  and  handling;  precaatioof 
to  be  observea ;  danger  when  exposed  to  shot. 

Dynamite. — Care  of  and  preservation;  storing,  inspecting,  testing,  transporting; 
danger  from  exudation  of  nitro-glycerine ;   signs  of  decomposition ;   fxeqaency  tf 
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camiuatioD ;  effect  of  heat  and  cold ;  safety  of  dynamite  over  liquid  nitro-glycerine : 
nnger  when  exposed  to  shot ;  uses  above  and  below  water ;  exploding  soft  and 
-«zeu  dynamites. 

A  practical  exercise  was  given  in  making  and  exploding  dynamite. 

Explosive  gelatine. — Mannfactare,  properties,  storing,  testing,  inspecting,  and  trans- 
orting ;  effect  of  heat  and  cold,  decomposition,  danger,  uses,  exploding  by  Austrian 
etonator,  both  above  and  under  water;  practical  exercise  in  making  up  and  firing 
barges  of  explosive  gelatine. 

Gun-cotton, — A  brief  explanatiou  of  the  manufacture,  different  forms  of  gun-cotton 
ci  use,  viz,  long  staple,  granulated,  disks,  slabs,  tape,  &.o. ;  its  importance  in  war- 
B>re,  and  extensive  use  in  other  countries ;  care  and  preservation  of  wet  gun-cotton, 
taring,  inspecting,  testing;  how  treated  if  moldy  or  shows  signs  of  decomposition; 
Awing,  drilling,  turning  into  special  shapes;  effect  of  heat  and  cold  on  wet  gun-cotton  ; 
LOW  carried  on  shipboard ;  care  of  gun  cotton  on  ships;  safety  of  wet  gun-cotton  over 
fell  other  explosives  when  exposed  to  fire,  shock,  blows  from  bullets,  proiectiles,  &c. ; 
ifieaof  wet  gun-cotton,  exploding;  practical  exercises  in  making  up  and  firing  charges 
»f  gnn-cotton  to  show  how  it  snould  be  used  to  destroy  guns,  blow  down  embank- 
ments, remove  rocks,  &c.,  both  above  and  below  water;  also  how  it  should  be  used 
»o  cut  off  spars,  &c. 

Dry  gun-cotton  for  primers,  how  dried,  care  in  drying,  storing,  transporting,  inspect- 
xig,  and  testing  dry  gun-cotton ;  signs  of  decomposition ;  how  to  stop  it ;  packing  dry 
^on-cotton  to  go  on  shipboard ;  care  while  on  board ;  uses  of  dry  gun-cotton ;  safety 
tcmpared  to  gunpowder. 

The  instruction  in  electricity  was  on  the  following  subjects: 

A  general  explanation  in  regard  to  the  sources  of  electricity  and  the  various  effects 
hrough  which  it  manifests  itself.  Definition  and  explanation  of  the  technical  terms 
Q  common  use:  Conduction  and  insulation;  circuits,  simple,  branch,  and  earth; 
roperties  of  conductors ;  laws  governing  resistance;  relation  existing  between  elec- 
Kt>i]]eter  force,  resistance,  and  strength  of  current  (Ohm's  law) ;  a  brief  explanation 
f  electrical  units ;  voltaic  cells  and  batteries,  principles,  method  of  setting  up  and 
|>iiiiecting,  care  and  preservation;  magnets  and  magnetism,  principles  of  magneto- 
ectric  induction^  and  of  dynamo- electric  machines ;  full  explanation  of  Farmers  ma- 
rines; care  required  and  method  of  finding  and  correcting  faults  in  them;  heating 
3r<ect  of  electric  currents;  fuzes;  electric  lights,  arc  and  incandescent;  search-lighta 
^cl  projectors,  especially  the  Sautter-Lemonnier  apparatus  now  in  use  in  the  Navy; 
x^ple  methods  for  detecting  breaks  and  leaks  in  wires  and  cables  and  for  repairing 
^em ;  electric  bells  and  thermostats;  general  principles  of  electricity  in  the  storage 
«^titery. 

The  instruction  in  fuze-making  consisted  in  requiring  each  member  of  the  class  to 
^Tistruct  igniters,  fuzes,  electric  gun  primers,  M.  E.  igniters,  and  fulminate  of  mer- 
^i^r  detonators. 

X>uring  all  practical  exercises  igniters  and  fuzes  of  their  own  manufacture,  as  well 
:^  electric  gun  primers,  were  used. 

The  instruction  in  torpedoes  was  as  follows: 

The  use  of  gunpowder  torpedoes  and  the  knowledge  of  all  ^pliances  used  with 
ibem  in  boats  and  Hhips  following  "Torpedo  Instructions."  (Part  I,  Spar  Torpedo.) 
^  the  use  of  gun-cotton  exercise  service  and  contact  tor{)edoes,  boat  and  ship  fittings, 
^ars,  &c.f  details  of  tilling,  fusin^ir,  shipping,  handling,  testing,  and  firing;  precautions 
Necessary,  care  ot  material,  and  m  the  details  of  the  gun-cotton  outfit  ¥ot  ships. 

Practically,  each  member  of  the  class  has  been  required  to  splice  wires,  making  all 
tplices  generally  used,  splice  on  igniters  and  fuzes,  connect  up  with  A  and  C  machines 
knd  witu  firing  batteries;  use  switch  boards  and  terminals  in  making  connections 
^ith  permanent  wires;  splice  on  terminals  and  electric  connectors  and  repair  switch 
K>ards.  Set  up  and  use  the  ship's  galvanometer  in  testing  for  continuity  and  insula- 
ion  with  its  own  cell  and  with  battery;  use  Farmer's  machine  A  and  C  (and  firing 
Cey)  in  exploding  igniters  and  fuzes;  fill,  fit,  and  fuze  gunpowder  torpedoes;  take 
jpart,  search  for  faults,  and  reassemble  A  machine  and  firing  key  and  C  machine;  ns» 
he  firing  plate  and  firing  board,  making  all  connections  with  the  A  machine  and 
iring  battery;  using  permanent  wires  and  testing  and  firing  igniters;  charge,  fuze, 
knd  test  gun-cotton  torpedoes,  service,  contact,  and  exercise  and  explode  gunpowder 
md  gun-cotton  exercise  torpedoes  from  steam  lauches;  charging,  handling,  fitting 
pars,  and  steering  in  turn.  In  this  latter  instruction  the  C  machine  and  portable 
mattery  were  used. 

Lieutenant-Commander  Newell  was  detailed  to  have  general  charge  of  the  instruo- 
ion. 

Instruction  in  torpedoes,  torpedo  outfits,  &c.,  was  given  by  Lieutenant  Totten ;  in 
tlectricity  by  Lieutenant  Maynard;  in  explosives  by  Professor  White,  chemist;  and 
Liieiitenant  McLean  had  charge  of  the  instruction  in  fuze-making  and  diving. 

The  class  of  1884  should  be  commanded  for  the  interest  and  industry  with  which 
hey  devoted  themselves  to  the  course  of  instruction,  and  I  am  happy  to  say  that 
rithout  an  exception  were  most  diligent  in  their  studies. 
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They  were  the  first  class  which  enjoyed  the  advantages  of  thoroagh  exercise  with 
the  gan-ootton  oatfit  now  supplied  to  the  service,  ana  the  practical  coane  of  nb- 
marine  mining  was  fuller  than  nad  heen  ever  attempted  before. 

Fonr  members  of  the  class  were  retained  to  participate  in  a  more  advanced  eouK, 
and  I  have  no  doubt  that  experience  will  show  the  wisdom  of  having  a  clasiof  oA- 
cers  through  the  year  with  more  time  to  develop  much  that  must,  from  the  breidth 
of  the  subject,  be  but  slightly  dwelt  upon  in  the  short  summer  time. 

GUN-COTTON. 

The  gun- cotton  works,  in  the  process  of  erection  at  the  date  of  my  last  report^wm 
completed  in  the  beginning  of  the  year,  and  an  experience  of  several  months  hii 
shown  no  change  in  tne  plant  to  be  necessary. 

Some  10,000  pounds  altogether  have  been  manufactured,  and  in  grade  aodappeir- 

■  ance  will  compare  most,  favorably  with  the  best  English  gun-cotton.     Five  men  coq- 

stitute  the  force  in  the  works,  and  as  they  have  now  become  accustomed  to  their 

duties,  there  will  be  no  difficulty  in  turning  out  200  pounds  per  month,  much  more 

than  the  present  needs  of  the  Navy. 

GUN-COTTON  OUTFITS. 

The  gun-cotton  outfit  is  now  complete  in  every  detail.  Working  drawings  of  eTerj 
part  have  been  prepared,  so  there  will  be  entire  uniformity  in  their  preparation. 

A  very  successful  exhibit  of  the  new  contact  torpedo  was  made  during  the  pMt 
•summer  in  the  presence  of  the  President,  Secretary  of  the  Navy,  and  other  distin- 
guished persons,  by  which  the  schooner  Joseph  Henry  was  completely  destroyed  fron 
the  explosion  upon  contact  of  the  torpedo  from  the  end  of  a  steel  bar. 

The  total  amount  of  gun-cotton  now  supplied  with  the  outfit  is  in  the  neighbor- 
hood  of  a  thousand  pounds.  It  seems  desirable  that  an  extra  amount  should  iMsop- 
.plied  above  that  required  for  the  allowance  of  torpedoes  to  meet  contingencies. 

Respectfully  submitted. 

THOS.  O.  SELFRmGE, 
Captain,  and  Insptotor  of  Ordnance,  in  charge  of  Slatiou. 


m 

United  States  Torpedo  Stahos, 

Newport,  S.  I, 

Sir  :  In  obedience  to  the  Department's  order  of  July  ^22,  lb84,  the  Board  appointed 
to  witness  the  examination  of  the  class  of  officers  under  '*  instruction  in  the  nse  ud 
manufacture  of  torpedoes  at  Newport,  R.  I.,"  have  the  honor  to  submit  the  foUoiriBX 
report : 

The  examination  extended  over  two  days,  as  indicated  in  the  schedule  appended, 
marked  A.  A  por^on  of  the  time  was  taken  up  by  oral  answers  to  questions  a|ioB 
the  natures  and  usefipf  the  various  types  of  torpedoes,  upon  the  science  of  electricitr, 
particularly  in  its  application  to  naval  warfare,  and  upon  the  chemistry  of  explosives. 
Practical  exercises  in  illustration  were  then  carried  out. 

The  Board  desires  at  the  outset  to  express  its  conviction  that  the  officers  nnder 
instruction  have  made  faithful  use  of  their  time  and  opportunities,  but  it  cannot  re- 
cord its  satisfaction  with  the  results  of  the  examiuation.  With  few  exceptions,  the 
theoretical  parts  of  the  course  were  not  shown  to  have  been  mastered.  The  ansveif 
were,  as  a  rule,  vague  and  not  to  the  point,  impressing  the  Board  with  the  idea  tbst 
much  effort  had  be<*n  expended  in  the  memorizing  of  certain  dates,  facts,  and  fignns, 
the  pith  of  the  matter  having  been  altogether  missed.  The  same  remark  is  Isrgelf 
applicable  to  the  practical  exercises. 

A  glance  at  the  examination  questions,  appended  hereto  and  marked  B,  takt-nin 
connection  with  the  short  time  allotted  to  the  instruction  in  the  several  brtnchcs^ 
will  make  clear  the  impossibility  to  the  average  mind  of  attaining  even  an  approsch 
to  thoroughness  in  so  wide  a  field  of  study. 

The  members  of  any  class,  at  the  Torpedo  Station,  divide  themselves  by  anitnril 
process  into  two  categories — those  who  care  only  to  acquire  a  practical  irorkinf 
Knowledge  of  the  service- torpedo  outfits,  and  th<  se  who  fihow  the  inclinatiou,  spti- 
tude,  and  ability  needed  in  the  trained  torpedo  specialist. 

The  present  conrBe  is  to  the  former  a  useless  wa**te  of  time  and  labor;  to  thelittff, 
a  hasty  and  superficial  treatment  of  a  wide-reaching  subject. 

If  a  short  aud  purely  practical  course  were  established  covering  the  needs  of  tks 
first  category,  the  instructor  of  the  station  would  be  in  a  position  to  select  a  oertsi> 
number  of  officers  from  each  class  for  an  extended  term  of  comprehensive  tuition,  b«tk 
theoretical  and  practical. 
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The  Board  wishes  to  state  in  the  most  unmistakable  manner  its  opinion  of  the 
existing  mode  of  lecturing.  The  instructor  reads  aloud  from  his  manuscript  to  the 
slass.  The  latter  write  their  rough  notes,  as  nearly  as  may  be  verbatim,  from  this  dio- 
bation,  copyiug  them  out  smoothly  at  night.  As  many  of  these  lectures  cover  a  score 
^T  more  of  pages  in  the  class-books,  it  is  not  to  be  wondered  at  that  no  time  is  left  at 
tlie  conclusion  of  the  overcrowded  day  for  the  study  and  assimilation  of  the  subjects 
tAught.    Indeed,  to  describe  the  method  is  to  condemn  it. 

The  Board  is  of  the  opinion  that  the  French  system  of  *^fenilles  autographic^  "  should 
b«  adopted' to  eliminate  all  needless  clerical  labor  and  to  give  the  iuntractor  time  and 
opportunity  to  elucidate  obscure  points  as  they  arise.  If,  also,  the  plan  of  allowing 
^n  assistant  as  "rCpCtiieur"  in  each  branch  were  introduced,  the  instructor  would  be 
relieved  of  maoh  unnecessary  detail  now  devolving  upon  him,  and  gain  time  for  mat- 
ers which  are  of  greater  importance. 

Were  the  term  of  service  uere  extended  to  four  years,  each  officer  could  act  as  as- 
■istant  for  half  his  time  bt^fore  being  advanced  to  the  duties  of  principal  instructor. 

The  arranging  of  the  members  of  the  class  in  order  of  merit,  by  means  of  recitation 
marks,  bears  hardly  upon  the  older  students,  who  have  frequently  lost  their  school- 
^nty  habits  of  study,  but  also  who  are  none  the  less  diligent  add  attentive.  In  the 
liistory  of  the  station  it  has  been  the  almost  unvarying  experience  that  officers 
^irdered  for  iustruction  have  not  needed  the  stimulus  of  emulation  to  make  them  earn- 
est in  their  efforts  to  acquire  knowledge  of  an  important  branch  of  their  profession. 

The  Board  is  therefore  of  opinion  that  a  bare  certificate  of  proficiency  would  suffice. 

In  order  to  secure  uniformity  of  method  and  a  well-considered  balance  among  the  dif- 
ferent matters  taught,  it  is  suggested  that  a  board  be  formed  of  the  instructors,  with 
^e  inspector  in  charge  of  the  station  as  president,  to  regulate  the  details  of  the  cnr- 
ricnlum.  Although  technical  in  it«  nature,  the  Torpedo  Station  would,  it  is  thought, 
profit  by  the  adoption  of  this  plan,  which  is  common  to  institutions  of  learning  the 
world  over. 

We  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servants, 

S.  R.  FRANKLIN, 
Commodordt  United  States  Navy,  PreHdent  of  the  Board, 

J.  H.  SANDS, 
CommandeTf  United  States  Navy,  Member* 

C.  F.  GOODRICH, 
Lieutenant'Co^mmander,  United  States  Navyf  Member. 

The  Chief  of  the  Bureau  of  Ordnance, 

Navy  Dfpartmentf  Washington, 


United  States,  Torpedo  Station, 

Newport,  R,  /.,  August  1,  1884. 

Commodore:  I  have  the  honor  to  submit  to  the  Board  the  following  programme 
«f  exercises : 

August  1:  10  a.  m.,  examination  in  electricity  till  noon;  1  p.  m.,  examinations  in 
torpedoes  till  3  p.  m. ;  3  p.  m.,  practical  work  with  torpedoes. 

August  2:  10  a.  m.,  examination  in  explosives,  some  experiments  with  gun-cotton; 
1  p.  m.,  experiments  with  electric  lighting  and  torpedoes, 
f^xamination  in  fuze  room. 

Respectfully,  your  obedient  servant, 

THOS.  O.  SELFRIDGE, 
Captain^  and  Inspector  of  Ordnance,  in  charge  of  Station, 

Commodore  S.  R.  Franklin,  U.  S.  N., 

President  of  the  Board  of  Visitors,  Torpedo  Station, 

EXAMINATION  QUESTIONS. 

torpedoes,  1884. 

1.  Explain  the  gunpowder  service  torpedo,  construction,  sizes,  how  used  from 
boats  and  ships,  how  prepared,  handled,  and  fired.  Explain  the  outfit  for  gunpowder 
torpedoes  (omitting  tne  galvanometer). 

Practical, — Explode  from  a  boat  a  service  75-pounder  gunpowder  torpedo,  using  a 
.0  machine. 

2.  Explain  the  gun-cotton  service  torpedo,  construction,  how  used  from  a  ship,  how 
prepared,  handled,  and  fired.  Explain  the  gun-cotton  torpedo  outfit  (omitting  the 
oontaot  torpedo,  boat  and  fittings,  galvanometer). 
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Practical, — Explode  from  the  Triana  an  exercise  gun-cotton  torpedo,  nffiugtheA 
machine  and  firing  key. 

3.  Explain  the  contact  gun-cotton  torpedo,  constmction,  how  naed  iiom  a  boat,  hov 
prepared,  handled,  and  fired.    Explain  the  hoat  torpedo  fittings  for  gnn-ootton. 

Practical, — Connect  up  the  contact  torpedo,  introducing  a  bell  in  the  cironit,  Kid 
show  its  working  (in  the  museum),  using  the  immersion  battery  and  switch-boaid. 

4.  Explain  the  testing  and  firing  plate,  constructiony  use  with  machine  and  bafetoy. 
Practical. — Prepare  and  fire  from  Triana  a  service  lOO-pounder  gunpowder  torpedo, 

using  the  A  machine  and  plate. 

5.  Explain  the  ship  galvanometer,  construction,  and  use. 
Practical. — Set  up  the  galvanometer  and  explain  how  used. 

Explain  the  testmg  and  firine  board,  construction,  use  with  machine  and  battery. 
Practical. — Prepare  and  fire  from  Triana  an  exercise  gun-cotton  torpedo,  using  thi 
A  machine  and  board. 

6.  Explain  the  general  principles  involved  in  the  defense  of  a  port  or  channel  by 
jfurely  electrical  torpedoes,  referring  specially  to  the  cases,  kind  of  torpedoes,  moor- 
ings, cables,  junction  boxes,  disconnectors,  planting,  charges  and  effective  depths 
radius  of  destructive  effect  and  necessary  intervals,  giving  the  reasons  for  each,  aod 
the  advantages  and  disadvantages. 

iVoctical.— Prepare  and  fire  from  a  boat  an  exercise  gun-cotton  torpedo,  oaiDgtlie 
immersion  battery. 

7.  Explain  mechanical  and  electro-mechanical  types  of  defensive  torpedoea,  id' 
vantages  and  disadvantages,  how  used  in  a  defensive  system.  What  other  meaai 
will  be  employed  to  strengthen  a  submarine  defense,  how  will  these  be  utilized  aad 
where  placed. 

Practical. — Show  the  working  of  explosive  grapnels. 

8.  Explain  the  general  principles  of  electrical  torpedoes  in  a  defensive  system,  aod 
how  the  position  of  a  vessel  with  reference  to  any  torpedo  can  be  determined.  Ex- 
plain the  methods  of  firing  by  observation,  advantages  and  disadvantages.  Tha 
explain  the  Shutter  arrangement  where  a  vessel  is  made  to  signal  her  own  position, 
advantages  and  disadvantages. 

Practical. — Connect  up  and  show  working  of  the  Shutter  apparatus  (in  mnseom) 

9.  Explain  the  McEvoy  single  main  system,  his  circt  t-closer.  Junction-box,  and 
firing-table. 

Practical. — Connect  up  the  apparatus  in  the  museum,  and  show  the  working  of  tlit 
same. 

10.  Explain  the  proposed  methods  for  the  removal  and  destruction  of  channel  ob- 
structions and  clearing  a  channel  of  torpedoes. 

Practical. — Prepare  and  explode  firom  a  boat  a  service  gun-cotton  torpedo,  using  tb« 
Immersion  battery. 

11.  Explain  the  different  methods  for  mechanically  or  electrically  controlline  boats; 
what  use  can  be  made  of  them.  Give  a  concise  description  of  the  fast  torpedo  boat, 
showing  the  conceded  requirements,  and  how  fulfilled. 

Pr4ict\oal. — Connect  up  and  illustrate  the  use  of  two  testing  and  firing  boards  (is 
museum). 

12.  Give  a  general  description  of  the  Whitehead  torpedo,  what  is  claimed  for  it, 
shape,  construction,  speed,  and  how  it  is  projected  from  large  and  small  vessels  (not 
giving  the  details  of  the  starting,  stopping,  sinking,  firing,  and  immersion  mechanism). 

Practical. — Connect  up  and  show  the  working  of  the  electrical  switches,  permanent 
wires,  and  terminals  usually  found  on  a  ship. 

13.  Explain  the  mechanism  that  controls  the  starting,  stopping,  sinking,  and  firing 
of  the  Whitehead  torpedo. 

Practical. — Prepare  and  fire  an  exercise  gunpowder  torpedo  from  a  boat,  using  tbe 
C  machine. 

14.  Explain  how  in  the  Whitehead  torpedo  a  straight  course  and  constant  deptb 
are  maintained. 

Practical. — Locate  and  correct  faults  that  may  occur  in  the  C  machine. 

15.  Explain  the  Lay-Haight  (controlled)  movable  torpedo,  construction,  arrange- 
ment, details  of  the  different  parts,  and  method  of  controlling  the  movements  of  uw 
torpedo. 

Practical. — Connect  up  the  apparatus  used  in  controlling  the  boat  and  show  its 
working. 

16.  Explain  the  McEvoy  duplex  spar  torpedo,  and  how  used. 

Explain  drifting  torpedoes — submarine  boats  and  projectiles— rocket  torpedoes  and 
hand  grenades  and  darts. 

Practical. — Fire  from  Triana  a  service  gun-cotton  torpedo,  using  the  testing  and  &>* 
ing  plate  with  a  battery. 

17. — Explain  the  proposed  methods  of  defense  against  offensive  torpedoes,  andgivt 
also  your  views  of  the  best  plan  for  conducting  an  attack  with  the  same. 

Practical. — Rig  and  operate  Captain  Selfridge's  plan  of  defense. 
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16.  State  into  what  classes  are  torpedoes  divided,  what  are  the  principal  types,  and 
^prhat  will  be  required  of  the  Navv  with  regard  to  torpedoes.  Give  a  general  idea  of 
'•owing  torpedoes,  including  the  Harvey,  French,  Danish,  and  German  types.  How 
are  they  operated,  and  with  what  favor  are  they  now  held  f 

Practical, — Show  how  the  D.  E.  machine  (A)  and  firing-key  are  used,  and  how 
xeadily  faults  may  be  located  and  remedied  in  those  D.  £.  machines  furnished  the 
service. 

FUZB-MAKINO/  1884. 

1.  Describe  the  construction  and  use  of  the  M.  E.  igniter. 

2.  Describe  the  construction  and  use  of  the  D.  E.  igniter. 

3.  Describe  the  construction  and  use  of  the  D.  £.  luze. 

4.  Describe  the  construction  and  use  of  the  D.  E.  detonator. 
5w  Describe  the  construction  of  the  D.  E.  cannon  primer. 

6.  Describe  and  illustrate  the  measurement  of  igniter  bridges  for  inspection. 

BLBCTRICITT,  1884. 

1.  What  is  meant  by  electro-motive  force?  What  is  the  difference  between  the 
electro-motive  force  of  a  battery  and  the  potential  difference  between  its  terminals 
when  on  closed  circuit  f    How  measure  the  £.  M.  F.  of  a  battery  f 

2.  What  is  meant  by  electrical  resistance?  Upon  what  does  the  resistance  of  a 
conductor  depend  f  What  effect  does  a  rise  in  the  temperature  have  upon  the  resist- 
ance'Of  different  conductors  f 

Calculate  the  resistance  at  15°  C  of  1,000  yards  of  copper  wire,  one-tenth  inch  diam- 
eter, whose  conductivity  is  95  per  cent,  (the  resistance  of  1  foot  of  pure  copper  wire, 
one-thousandth  inch  diameter,  at  0^  C  is  9.72  ohms. 

3.  Show  by  a  diagram  the  principle  of  Wheatstone's  bridge. 
Set  up  a  bridge  and  measure  a  resistance. 

4.  Describe  Ckmden's  method  of  measuring  the  electro-motive  force  and  resistance 
of  a  battery. 

Set  up  the  apparatus  and  measure  the  electrical  dimensions  of  a  given  battery. 

5.  What  are  tne  defects  of  a  simple  zinc-copper  acid  battery  f  Sow  are  these  de- 
fects remedied  in  the  Daniell's  cell? 

What  maximum  current  will  a  battery  of  12  DanielPs  cells  send  through  a  galyan- 
ometer  of  50  ohms  resistance  shunted  with  a  resistance  of  2  ohms,  if  each  cell  of  the 
battery  has  a  resistance  of  3  ohms,  and  the  leading  wires  to  the  galvanomet<er  a  re- 
sistance of  2  ohms  f    How  must  the  cells  be  arranged  f 

6.  What  qualities  are  eHsential  in  a  batterv  to  be  used  for  torpedo  firing  f  Of  the 
well-known  batteries,  which  are  the  best  adapted  to  the  purpose  f  Describe  the  M. 
O.  L.  cell. 

7.  Describe  the  station  immersion  battery.  What  liquid  is  employed  in  it  f  Call- 
ing the  resistance  of  the  battery  1  ohm  and  its  £.  M.  F.  7  volts,  calculate  the  maxi- 
mum number  of  service  fuzes  it  wiil  fire  simultaneously. 

8.  What  is  a  voltameter  f  Describe  the  construction  of  the  one  at  this  station. 
How  may  the  range  of  the  instrument  be  extended  f 

A  difference  of  potential  of  75  volts  will  produce  a  deflection  of  45^  on  a  certain 
voltameter,  whose  resistance  is  400  ohms.  If  an  additional  resistance  of  500  ohms  be 
interposed  in  the  voltameter  circuit,  to  what  potential  difference  will  a  deflection  of 
30°  correspond  f 

9.  What  is  a  secondary  or  storage  batterv  f  Upon  what  principle  does  the  storage 
of  energy  in  the  secondary  battery  depend  7 

A  storage  battery  of  20  ceUs,  each  having  an  electro-motive  force  of  1.9  volts  and  a 
resistance  of  .003  onm,  is  employed  to  feed  incandescent  lamps  which  require  35  volts 
and  1.25  ampires  each.  What  is  the  maximum  number  of  lamps  that  can  be  supplied 
from  the  battery  f 

10.  What  is  an  electro-magnet  f 

What  length  of  copper  wire,  whose  diameter,  including  insulating  covering,  is  .01 
inch,  will  be  required  to  wind  a  bobbin  2  inches  long,  li  inch  outside  diameter,  and 
i  inch  inside  diameter  f 

11.  Upon  what  does  the  heat  develo^d  in  a  circuit  depend? 

Calculate  the  diameter  of  a  copper  wire,  which,  when  freely  exposed  to  the  air,  will 
carry  a  cnrrent  of  1,000  ampires  without  increasing  in  temperature  more  than  75°  C. 
(Specific  resistance,  1.65  microhms.) 

12.  What  qualities  are  most  desirable  in  a  material  for  making  the  bridges  of 
fuzes?    What  materials  have  been  found  the  most  suitable,  and  why? 

Explain  the  method  of  calculating  the  number  and  arrangements  of  fuzes  which 
can  be  fired  simultaneously  from  a  given  source  of  electricity. 


494       REPORT  OP  THE  SECRETARY  OP  THE  NAVY. 

13.  What  is  a  dynamo  machiDef    Upon  what  principles  does  its  action  depend 
What  is  a  series  dynamo  f  a  Hbunt  dynamo  f  a  compound  woand  dynamo  ?   (Dijiftan 
showing  tlie  winding  of  each.) 

What  considerations  should  govern  in  selecting  a  dynamo  for  use  on  board  ahipt 

14.  Describe  the  Farmer's  A  machine  and  tiring- k«^y.  What  is  the  object  oftk» 
short  circuit  in  the  latter  f    How  does  the  c  machine  differ  from  the  at 

15.  In  order  to  determine  the  electni-motive  force  of  a  dynamo  machine,  what  meat- 
urements  would  you  make  f    How  calculate  the  £.  M.  F.  f 

The  speed  of  a  dynamo  is  kept  constant,  while  the  externnl  resistance  is  diminished 
gra<1nally.  Explain  how  the  £.  M.  F.  of  the  dynamo  and  how  the  |K)teDtial  differ* 
ence  at  the  terminals  will  vary  (1)  when  a  series  dynamo  (2)  when  a  shuot  dynamo 
is  employed. 

16.  Describe  in  detail  the  experiments  yon  would  make  to  determine  the  efiSciencr 
of  a  dynamo. 

17.  Distinguish  between  arc  and  incandescent  lighting.  State  to  what  porpw 
each  is  best  suited.  Show  the  method  of  arranging  the  circuits  of  the  two  kinds  of 
lamps.     Describe  the  construction  of  an  incandescent  lamp. 

18.  What  is  an  electro-motor  f  What  is  the  law  of  efficiency  of  a  motor  f  What  is 
the  law  of  maximum  work  f 

Describe  the  torpedo  search  light  as  arranged  at  this  station,  including  motor, 
shunt,  &c. 

19.  Describe  the  search  light  of  Sautter-Lemonnier  ^.  Co.,  including  dynamo,  es- 
gine,  lamps,  and  projectors. 

20.  Explain  the  principles  of  the  induction  balance.  Describe  McEvoy's  snbmanae 
detector.    Set  it  up  and  operate  it. 

EXPLOSlVBSy  1884. 

1.  Give  general  composition  and  properties  of  explosive  substances  andth«ebv> 
acteristics  of  an  explosive  reaction  ;  also  distinguish  between  explosive  mixture  tod 
explosive  compound. 

2.  Discuss  physical  state,  external  condition,  mode  of  firing,  and  show  valoe  of 
detonation. 

3.  Preparation  and  purity  of  material  for  the  manufacture  of  nitre  glycerine. 

4.  Manufacture  of  nitro-glycerine,  Marbray's  and  Nobel's  method. 

5.  Nitro-glycerine,  properties,  transporting,  storing,  iuspoctiug,  exploding, ud 
uses. 

6.  Dynamite  compoNition,  manufacture,  properties,  exploding  soft  and  frozen,  ad- 
vantages over  explosive  mixtures. 

7.  Explosive  gelatine  composition,  manufacture,  properties,  storing,  exploding 
(Austrian  detonators),  advantages  over  dynamite. 

8.  Gun-cotton,  preparation  of  materials. 

9.  Dipping,  cooling  pits,  reaction  of  formation,  extracting  the  acids,  iminenion, 
wringing,  boiling. 

10.  Pulping,  poaching,  adding  alkali. 

11.  Testing  the  pulp,  heat  test,  solubility  test,  testing  the  finished  gun-cotton. 

12.  M(»lding  and  pressing  ^nn-cotton  pulp. 

13.  Sawing,  drilling,  treating  with  capbolic  acid  solution,  packing,  storing,  trutt- 
portinir,  inspecting  wet  gun  cotton. 

14.  Drying  primers  on  board  ship,  packing,  storing,  transporting  and  testing  di7 
gun-cotton  primers. 

15.  Exploding  wet  and  dry  gun-cotton,  advantages  of  gun-cotton  over  all  otb^ 
explosivt-s  for  toi'pedoes. 

1().  Fulminate  (if  mercury,  manufacture,  composition,  uses,  and  care. 

17.  Liquid  carbonic  acid,  manufacture  and  uncs  in  torpedo  warfaie. 

18.  Gunpowder,  manufacture,  compare  with  high  explosives,  and  show  adTantig^ 
of  the  latter  for  torpedo  service.    Discuss  size  and  form  of  gunpowder  grains. 
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Torpedo  Station,  Newport,  R.  I 
Sir:  We  beg  leave  to  submit  the  following  report  of  trials  ol  dynamo-electric i»*- 
chines,  lamps,  projectors,  &.C.,  made  in  compliance  with  your  orders  of  March 26  la^ 
31  and  April  2  and  11: 

•     SAUTTER,   LEMONKISR  AND  CO.'S  SEARCH-LIOHT  APPARATUS. 

This  apparatus  comprises  two  Gramme  dynamos;  one  Brotherhood  engine  for  dm* 
ing  both  dynamos;  two  electric  lamps,  hand  regulators;  one  electric  lamp,  aatomAtia 
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inlator;  two  Mangin  projectors;  one  oommntator  for  directing  th«  current  from 
th  dynamos  into  tne  same  exterior  circuit,  or  the  current  from  each  dynamo  into- 
own  exterior  circuit;  two  single  conductor  cahles;  two  double  conductor  cables; 
D  tachometer  for  indicating  the  rate  of  revolution  of  the  dynamos;  one  supply-box 
staining  spare  collector  brushes  for  the  dynamos,  couplings  for  the  cables,  colored 
)vtacles,  screws,  &c.,  for  observing  the  arc,  pliers,  screw-driver,  fine  sand-paper,, 
bber  and  linen  tape,  &c. 

THE  DYNAMOS. 

These  are  of  the  type  designated  by  the  makers  as  ''C.  H.  C.  T.''  The  armature  is 
60  sections;  its  resistance  is  0.24  ohms.  The  field  magnets  are  in  eight  parts,  four 
love  and  four  below,  each  four  terminating  in  a  common  pole  piece.  The  field-mag- 
t  coils  are  joined  four  in  series  and  two  in  arc,  and  are  in  the  same  circuit  as  the 
mature  and  external  circuit.  The  resistance  of  the  field  magnet  circuit  is  0.60 
IRIS.  The  collector  brushes  are  fiat  bundles  of  tinned  copper  wires,  carried  in  holders 
ted  by  set  screws  to  brass  rods  projecting  from  the  cast-iron  heutral  piects  of  the 
)d  magnets.  The  outer  ends  or  these  rods  carry  a  gear,  operated  by  an  endless 
"ew,  so  ihat  each  bru«h  is  independently  adjusted. 

The  shafts  of  the  dynamos  revolve  in  brass  bearings  which  have  oil  receptacle  in 
nr  lower  parts.  On  the  front  of  each  dynamo  is  an  ebonite  plate  bearing  two  stout . 
niinal  binding  screws,  maiked  P  and  N,  respectively,  and  a  switch  for  breaking  the 
euit  at  this  point.  The  negative  biush  of  the  collector  is  connectf^d  directly  with 
»  terminal  marked  N.  The  positive  brubh  is  connected  with  one  end  of  the  field- 
gnet  circuit,  the  other  end  of  this  circuit  being  (onrected  with  the  terminal  marked 

The  holder  of  the  positive  brush  also  carries  a  stout  binding  point. 
3oth  dynamos  and  the  motor  are  mounted  on  one  cast-iron  bed-plate,  the  motor 
iiig  placed  between  the  dynamos  and  all  three  shafts  in  line.  The  shaft  of  each  of' 
9  dynamos  is  joined  to  the  shaft  of  the  engine  by  nieauH  of  two  bolts,  which  are 
t>d  by  threads  and  nuts  to  a  flange  on  the  shaft  of  the  dynamo,  and  which  have 
ipBoidal  beads  fitting  into  cylindrical  boles  in  flanges  on  the  ends  of  the  motor 
«ft.  By  this  arrangement  an  exact  alignment  of  the  three  shafts  is  not  absolutely 
csessary. 

^  hingle  dynamo,  operating  its  lamp,  when  driven  at  an  average  speed  of  66.^  revo- 
tionH  per  minute,  developed  an  average  current  of  4XA  amperes,  with  an  average- 
tential  difference  at  the  terminals  of  48.7  volts.  The  resistence  of  the  external  cir- 
it,  which  included  loO  meters  of  cable  and  an  anomett-r  (reHistanc^  .053  ohms,  eqniva- 
>t  to  50  meters  of  cable)  for  measuring  the  current,  was,  theiefore,  |j:i=l.l3  ohms, 
^ith  the  two  dynamos  supplying  one  lamp  the  average  current  generated,  at  an 
enige  speed  of  660  revolutions,  was  L7.8  amperes,  with  a  potential  difference  of  61.2 
Its  at  the  terminals. 

The  dynamos  ran  without  undue  heating,  and,  after  several  hours'  run,  a  thermom^ 
T  laid  ui»on  the  hottest  parts  of  the  coils  showed  a  temperature  of  110°  to  130°  F^ 
e  aparking  at  the  brunhes  is  not  great  when  the  brnsbcs  are  properly  set,  and  there 
\o  doubt  that  the  collector  is  sufficiently  sn4>stautial  to  last  much  longer  than  an 
XQary  cruise. 

THX  EKGnns. 

*be  Brotherhood  engine  has  three  single-acting  cylinders  of  seven  inches  diameter 
^  4^  inches  stroke,  placed  at  angles  of  121*°  with  t- ach  other  in  a  vertical  plane  at 
ht  angles  with  its  shaft,  one  cylinder  b^ing  vertically  above  the  shaft.  The  three 
Anders  and  the  crank  chamber  are  cast  in  one  piece,  leaving  apertures  in  the  sides, 
Eit,  and  back  for  assembling  and  adjusting  the  internal  parts.  The  apertures  at  the 
Eit  and  back  are  closed  by  plates,  bolted  on,  which  can  readily  be  removed.  The 
)  covers  of  the  crank  chamber  are  also  bolted  on  and  contain  the  Babbitt  metal 
^I'mgs  of  the  shaft.  The  beaiings  of  the  shaft,  crank,  and  connecting  rod  are  lubri- 
^t*d  by  a  mixture  of  oil  and  water  contained  in  ihe  crank  chamber,  which  is  dashed 
every  direction  by  the  moving  part.  A  small  trough,  with  a  pipe  leading  to  the 
holes  of  the  shaft  b  arings,  is  fitted  in  the  upper  part  of  the  crank  chamber  to  in- 
te  the  proper  lubrication  of  the  bearings. 

The  pistons  are  cup-shaped  to  obtain  long  bearings,  and  are  connected  to  the  crank 
^hollow  steel  rods,  having  bronze  bearings  at  each  end.  Those  at  the  crank  are 
ctors  of  cylinders  held  to  the  crank-pin  by  two  circular  strapH  bolted  together  and 
closing  the  ends  of  all  three  sectors.  As  the  connecting  rods  and  bearings  are  al- 
lys  in  compression  when  the  engine  is  working,  the  beariuKS  may  become  consider-^ 
Jy  worn  without  affecting  the  smooth  working  of  the  engine. 

One  end  ot  the  engine  shaft  extends  a  few  inches  outside  of  its  bearing  and  oarriea 
jalance- wheel,  at  which  connection  is  made  to  the  left-hand  dynamo  as  already  de- 
ibed.  The  other  end  of  the  shaft  extends  only  to  the  outer  end  of  its  bearing  and 
B  a  slot,  square  in  section,  cut  across  it.    A  similar  slot  is  cut  across  the  end  of  the» 
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Talve  and  governor  shaft.  Between  the  slotted  ends  of  the  two  shafts  is  fitted  a  iM 
disk,  having  its  opposite  faces  at  right  angles  with  each  other,  projections  correBpoad- 
ing  with  the  slots,  the  whole  forming  a  kind  of  universal  joint. 

The  valve  is  circular,  hollow,  and  made  of  hronze.  It  is  driven  by  projection « 
its  shaft  fitting  into  two  slotted  Ings  in  the  valve,  so  that  the  shaft  may  beilitdft 
out  of  line  without  cramping  the  valve.  The  valve-chest  is  bolted  to  the  end  com 
of  the  crank  chamber,  a  tarred-paper  gasket  being  interposed  to  prevent  the  com 
being  pressed  too  tightly  on  the  valve.  Steam  enters  the  valve  tnrongh  its  holkfw 
axis,  and  is  distributed  to  the  cylinders  in  succession  as  opposite  apertures  in  tbetwQ 
faces  of  the  valve  uncover  pairs  of  steam-ports  in  opposite  ends  of  the  valve-chest, 
each  pair  having  a  common  communication  with  the  corresponding  cylinder.  Thne 
small  holes  (<jV  inch  diameter)  in  the  valve  behind  the  steam-ports  facilitate  warming 
and  turning  over  the  engine  before  setting  it  at  full  work.  As  the  valve  rotates  the 
steam-ports  are  followed  b^  exhaust  ports,  through  which  the  exhaust  takes  place  into 
an  annular  space  surrounding  the  periphery  of  tne  valve,  and  thence  into  theexhaut 
pipe.  The  admission  ports  in  the  valve  are  cut  of  such  length  that  the  steam  is  cot 
on  at  about  three-eighths  of  the  stroke,  but  in  case  of  the  available  pressure  hecoming 
lower  than  that  for.  which  the  motor  is  designed  (45  to  50  pounds),  the  ports  maj 
readily  be  lengthened  so  that  steam  shall  be  aomitted  for  any  portion  of  the  stroke  m 
may  be  required. 

The  shiaft  for  the  valve  and  governor  passes  through  a  bearing?  in  the  valre-dieit 
cover.  Just  outside  of  which  it  is  fitted  with  the  governor.  This  consists  of  two 
masses  of  metal  inclosed  within  a  metal  drum  secured  to  the  shaft,  which  are  thnut 
away  from  the  shaft  by  the  centrifugal  force  due  to  rotation.  The  thrust  is  comma- 
nicated  to  a  collar  on  the  shaft  by  means  of  bell-crank  levers  and  rods,  the  collar  be- 
ing connected  with  the  forked  end  of  a  lever  which,  at  its  other  end,  is  connected  to 
the  steam  of  the  governor  valve.  A  spiral  spring  at  this  end  of  the  lever  tends  to 
keep  the  governor  valve  open  in  opposition  to  the  thrust  of  the  governor,  the  tvo 
opposing  forces  being  equal  when  the  rate  of  revolution  is  that  for  which  the  lendoo 
of  the  spring  is  adjusted.  The  tension  of  the  spring  is  regulated  by  turning  a  milled- 
headed  nut. 
.  With  51  pounds  boiler-pressure,  the  engine  driving  both  dynamos,  each  supplyiDg 
its  lamp^  the  speed  momentarily  increased  from  600  to  725  revolutions  when  one  lamp 
was  extinguished,  and  then  fell  to  675  revolutions,  at  which  it  remained  steadily. 
When  the  whole  load  was  thrown  off  by  breaking  the  circuit  of  both  lamps,  the  in- 
crease of  speed  was  slightly  greater.  It  is  evident  that  as  the  rate  of  revolotioa 
varies  the  position  of  the  throttle  (governor)  valve  must  be  varied ;  that  the  opeed 
of  the  engine  must  vary  to  produce  changes  in  the  position  of  the  throttle;  and  that 
the  greater  the  differences  of  pressure,  within  the  limits  of  which  the  engine  it  de- 
signed to  run,  the  greater  must  be  the  range  of  the  throttle  and  the  range  of  tbo 
speed  of  revolution  within  which  the  engine  may  vary  when  the  load  is  suddenly 
changed.  Suppose,  for  example,  the  governor  adjusted  for  a  pressure  of  60  poaodi 
per  square  inch,  and  a  speed  of  650  revolutions  per  minute.  A  comparatively  smiU 
opening  at  the  throttle  will  admit  sufficient  steam  to  drive  both  dynamos  at  fall 
power,  and  a  small  increase  in  speed  (as  in  case  the  circuit  of  one  dynamo  is  brokeo) 
will  close  the  throttle  so  as  to  admit  pnly  sufficient  steam  to  drive  one  dynamo  it 
the  slightly  increased  speed  necessary  to  cause  the  governor  to  hold  the  throttle  in 
the  new  position.  But  it  is  evident  that  with  a  lower  pressure  of  steam  and  the  saoe 
adjustment  of  the  governor  more  motion  of  the  throttle  and  greater  differences  of 
speed  would  be  required.  These  differences  would  be  still  further  exaggerated  by 
sudden  variations  from  full  load  to  no  load,  as  may  happen  from  breaking  of  the  tu- 
bons  or  careless  attendance  when  using  both  dynamos  on  one  light  circuit.  For  reg- 
ular and  proper  working  of  the  dynamos  the  attendant  should  adjust  the  goTemor 
occasionally  as  the  conditions  of  working  vary.  With  a  little  practice  this  maj  be 
done  as  readily  as  opening  and  closing  the  stop  valve  in  the  steam  pipe. 

One  of  the  principal  features  of  the  governor  of  this  engine  is  its  direct  attachmeot 
to  the  moving  part  of  the  speed  of  which  is  to  be  reflated,  by  which  means  tbe 
possibility  of  irregular  action  from  the  slipping  or  breaking  of  belts  is  avoided.  The 
principal  moving  parts  of  the  governor  are  inclosed  in  a  metal  case  and  thos  are  free 
from  accidental  derangemerits. 

The  space  occupied  by  the  dynamos  and  engine,  including  all  projections,  ii 
8'  1"  long,  3'  I"  wide,  and  3'  Aj"  high.  The  bed-plate  is  2'  1"  by  8'  1",  the  end*  of 
the  two  lower  cylinders  projecting  over  the  bed-plate  6^'  on  each  side.  The  height  if 
2'  8^',  except  at  the  center,  where  the  upper  cyliuder,  including  the  drain-cock,  reacbei 
a  height  of  8^^'  above  the  dynamos.  The  bed- plate  is  bolted  to  a  two-inch  pine  flooc, 
overlaid  with  tongued  and  grooved  flooring,  no  special  foundation  being  reqaired. 
The  engine  runs  at  a  speed  of  650  revolutions  without  great  vibration.  TodiiTeit 
at  this  speed  when  operating  two  lamps  a  minimum  boiler-pressure  of  45  pounds ii 
required.  The  engine  being  located  at  a  considerable  distance  from  the  boiler,  tfa* 
pressure  at  the  engine  is  probably  less  than  45  lbs. 
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THE  LAMPS. 

Tlu>re  are  throe  lamps,  two  being  for  ji^eneral  use  (odo  for  each  projector)  and  re- 
Hiring  regulation  by  hand,  the  third  being  an  automatic  Serrin  lamp  for  special  use 
1  either  projector. 

In  the  hand-fed  lamp  the  feed  mechanism  consists  of  a  rod  on  which  two  screw- 
breads  are  cut,  one  double  the  pitch  of  the  other.  The  coarser  thread  advances  the 
ipper  carbon-holder,  the  finer  that  for  the  lower  cari>on.  Two  simple  attachmenrs 
n  the  upper  carbou-holdor  enable  the  upper  carbon  to  be  adjusted  so  as  to  keep  the 
'oltaic  arc  in  the  desired  position.  The  length  of  the  arc  is  adjusted  by  turning  a 
vheel  oil  the  feed  rod,  and  the  arc  is  kept  in  the  axis  of  the  projector  by  turning  a 
noall  wheel  on  the  side  of  the  lamp  which,  through  a  screw  gearing,  elevates  or  low- 
)r«  the  whole  of  the  feed-regulating  apparatus  and  carbouH  together. 

The  peculiar  feature  of  these  lamps  is  that  they  are  inclined  so  as  to  bring  the  axis 
»f  the  carbons  at  an  angle  of  about  20^  from  the  vertical,  and  by  a  slight  dis- 
pl&cenieut  of  the  upier  carbon  to  the  rear  the  iucandesceut  face  of  the  carbon  is  kept 
nearly  in  the  vertical  plane  or  parallel  with  the  reflecting  mirror  in  the  projector. 
Thin  arraugement  is  evidently  very  superior  to  others  in  which,  while  the  carbcms 
ire  kfpt  nearly  vertical,  a  similar  displacement  of  the  upper  carbon  to  the  rear  places 
\hv  iueaudescent  face  of  the  carbon  in  a  plane  inclined  to  the  reflector.  With  a  proper 
leugtli  of  arc  the  whole,  or  nearly  the  whole,  of  the  face  of  the  upper  carbon  is  directly 
•X|Hmed  toward  the  reflector  without  being  screened  by  the  point  of  the  lower  carbon. 

The  length  of  the  arc  should  be  kept  at  one-seventh  to  one-flfth  of  an  inch  when 
the  lamji  is  used  in  the  projector  in  order  to  keep  near  the  focal  point  of  the  mirror; 
otherwise  (if  the  arc  be  increased  in  length)  there  will  be  a  great  deal  of  extra  focal 
Ught  tiirown  on  surrounding  object«  near  the  projector  and  for  some  distance  on  ob- 
jects not  in  the  path  of  the  proper  beam,  greatly  lessening  the  observer's  apprecia- 
^on  of  distant  illumination.  When  not  in  nse  in  the  projector  the  arc  may  be  in- 
creased to  any  length  within  the  limits  of  extinction  (depending  npon  the  electro- 
Biotive  force  at  the  lamp)  found  to  give  the  best  illumination  for  the  circumstances. 

The  lamp  is  placed  in  the  projector  with  the  face  of  the  positive  carbon  toward 
>^**-  mirror,  that  is,  turned  away  from  the  mouth  of  the  projector,  as  otherwisti  a  large 
^rii(»u  of  the  rays  would  escape  in  divergent  directions,  thus  illuminating  a  large 
'«'cl  n«ar  the  projector,  where  it  is  not  only  not  required,  but  where  it  is  actually 
^triinental.  A  small  circular  screen  in  the  lamp  prevents  any  rays  escaping  directly 
*^«r<ls  the  mouth  of  the  projector. 

"I'lie  carbons  for  the  lamp  are  18  millimeters  (0.7  inch)  in  diameter.  The  positive 
'("iMju  is  coated  with  copper,  while  the  negative  carbon  is  not  so  coated.  The  car- 
^*&H  appear  to  \m  of  good  quality,  but  want  of  homogeneity  was  noticeable. 
^^be  automatic  lamp  is  of  the  well-known  Serrin  type.  The  upper  carbon  can  be 
^placed,  as  in  the  hand  lamp,  but  as  the  axes  of  the  carbons  are  vertical,  the  light 
^tii  the  positive  carbon  cannot  be  thrown  upon  the  mirror  at  a  safe  angle.  This 
*^ip  is  also  provided  with  an  attachment  by  which  th(i  entire  system  of  feed  rods 
'^  be  raised  or  lowered,  so  that  the  drc  may  be  adjusted  in  the  axis  of  the  projector. 
^  common  with  all  automatic  feeding  lamps  it  requires  attention  to  keep  the  dis- 
^Mremettt  of  the  upper  carbon  right  tor  producing  the  most  light,  and  for  the  same 
'%sous  that  obtain  with  haud-fed  lamps,  viz,  want  of  perfect  homogeneity  in  the 
^rbons,  irregular  burning  at  the  back  and  front,  and  the  fact  that  the  axis  of  the 
Pper  carbon  is  inclined  to  that  of  the  lower,  thus  reducing  the  actual  displacement 
I  the  upper  carbon  in  the  direct  ratio  of  its  consumption. 

THR   PROJKCTOK8. 

Each  projector  consists  of  an  iron  cylinder,  with  a  reflecting  spherical  mirror  atone 
ihI  and  a  circular  glass  door  in  a  brass  frame  at  the  other  The  projector  is  fitted 
itb  a  gniovfd  arrangement  for  receiving  the  lamp  and  permitting  it  to  be  moved 

>  and  from  the  mirror  for  focal  adjustment  by  a  screw  titted  witli  a  hand  wheel. 
be  lower  part  of  the  lamp  ext«n<bi  below  the  body  of  the  pn)jector,  so  that  the  hand 
beels  for  regulating  the  length  of  the  arc  and  it«  adjustment  to  the  focal  axis  of 
le  mirror  may  be  manipulated  without  opening  the  projector  door.  On  the  side  of 
le  projector  is  an  observation  tube  for  observing  the  condition  of  the  arc,  contain- 
if^  a  lens  at  its  inner  end  and  a  prism  and  a  screen  of  dark  glass  at  its  outer  end, 

>  that  an  image  of  the  arc  and  carbon  points  is  visible  to  the  attendant  standing  at 
Its  n*ar  of  the  i>rojector.  In  the  center  of  the  mirror  is  a  small  circular  sight-hole, 
tt-ed  with  a  shade  of  dark  glass,  through  which  the  condition  of  the  carbon  points 
%n  be  observed  directly. 

The  projector  is  provided  with  apertures  for  ventilation,  covered  by  sheet-copper, 
used  above  the  surface  of  the  cylindrical  body.  It  is  mounted  by  trunnions  on  an 
vn  Y»  which  tiiriiH  on  a  hollow  cnst-iron  pedestal.  To  the  right-hand  trunnion  is 
tted  an  elevating  screw,  which  can  be  thrown  out  of  gear  by  moving  a  clamp,  thus 
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pennittioff  a  movement  of  the  projector  throogh  large  vertical  angles  by  hand  direel^. 
Between  uie  baee  of  the  Y  ^^^  ^he  top  of  the  pedestal  are  four  friction  roUere,  Mtki 
movement  through  horizontal  angles  is  easily  effected  by  hand.     A  frictiun  dtmpii 
fitted  to  the  top  of  the  pedestal  iur  controlling  the  movement  of  the  projector sImI 
its  vertical  axis.    The  pedestal  is  fitted  with  two  binding  posts  for  the  cable  ws- 
dnctors  and  a  switch  for  putting  in  or  cutting  out  the  lamp.    Circuit  connecuaii 
between  the  pedestal  and  the  lamp  are  made  by  spring  contact  poets  presuDi  w 
against  two  concentric  rinjB^  of  brass  in  the  under  side  of  the  ba«e  of  the  Y,  bitL 
posts  and  rings  being  well  insulated.     The  spring  contact  posts  are  connected  witk 
their  corresponding  binding  posts  by  insnlateid  copper  ribbons.     The  concentric  hDyi 
are  connected  by  similar  insulated  ribbons  of  copper,  led  through  the  hollow  anatcf 
the  Yt  ^^^  making  rubbing  contacts  with  other  and  similar  ribbons  leading  inade 
the  projector  to  the  lamp  contscts.     This  arrangement  would  permit,  if  ruquind,  a 
continuous  rotation  of  the  projector  about  a  vertical  axis. 

The  special  and  principal  feature  of  this  projector  is  the  reflecting  mirror,  the  in- 
vention of  Colonel  Manein,  of  the  French  army  engineers.  This  consists  etsectiailj 
of  a  spherical  mirror,  the  two  faces  of  which  are  ground  to  portions  of  sorfaceitif 
spheres  of  different  radii  These  radii  are  found  by  calculations  based  upon  the  n- 
quired  dimensions  of  the  projector  and  the  refractive  index  of  the  crown  glass  lecd. 
The  back  of  the  mirror  is  silvered,  as  UKual.  The  mirror  has  the  form  and  propeiti« 
of  a  concave-convex  lens  until  it  is  silvered,  when  its  action  changes  as  follows:  i 
ray  of  light  proceeding  from  its  focus  is,  on  entering  the  glaas,  l>ent  by  refraetaoi 
toward  parallelic>ni  Yrith  the  axis  of  the  mirror;  it  is  then  returned  by  reiSectioo  ia  i 
direction  more  nearly  parallel  with  the  axis,  and,  on  emerginir,  is  again  refracted  iai 
direction  sensibly  parallel  to  the  axis  of  the  mirror.  All  of  the  rays  rfflected  fnm 
the  mirror,  when  the  luminous  source  is  at  its  focus,  will  therefore  unite  in  aaeariy 
cylindrical  beam  of  light. 

Both  design  and  construction  of  the  Mangin  mirror  are  as  simple  and  eflScaeiomM 
can  well  be.  Experience  has  shown  that  ordinary  spherical  mirrors  cannot  be  ud 
as  powerful  reflectors  on  account  of  spherical  aberration  ;  metallic  parabolic  miiron 
can  only  be  constructed  in  perfect  form  with  very  great  difficulty,  and  caonot  be 
maintained  in  the  form  which  they  are  constructed ;  a  parabolic  mirror  of  glass  voiH 
retain  its  form,  but  would  be  almost  impossible  to  construct.  The  IJangin  mirror, 
however,  is  an  almost  exact  equivalent  for  a  glass  parabolic  mirror.  The  aniplitadi 
of  the  beam  and  the  areas  of  illumination  may  be  varied,  whitbin  certain  limits,  bf 
moving  the  source  beyond  the  focus.  For  obtaining  larger  areas  of  illnmiDaticai 
diverging  lens  is  supplied.  This  consists  of  a  series  of  piano-cylindrical  leoMS,  i^ 
ranged  with  their  axes  vertical,  in  a  circular  brass  frame.  When  in  use,  it  is  \kiaf 
over  the  glass  door  by  holes  in  its  frame  fitting  over  hooks  on  the  projector.  The  di- 
verging lens  increases  the  width  of  the  field,  but  not  its  height,  changing  the  sectka 
of  the  beam  from  a  circle  to  an  ellipse.  By  its  use  is  avoided  great  lUuminatioa  of 
near  objects,  which  would  result  from  an  attempt  to  increase  the  illuminated  area >f 
moving  the  voltaic  arc  out  of  the  focus  of  the  mirror.  The  diverging  lens  incream 
the  divergence  of  the  beam  in  the  horizontal  direction  to  15^,  leaving  the  vertical  di- 
vergence at  the  normal  29. 

The  diameter  of  the  mirror  is  60  centimeters  (23.62  inches),  from  which  the  wpf^ 
ratus  is  called  a  60-centimeter  projector.  The  focal  distance  of  the  mirror  is  332  nil- 
limeters  (13.07  inches). 

The  projector  is  fitted  with  an  opaque  screen,  which  may  be  interposed  between  lbs 
arc  and  tbe  mirror  by  operating  a  short  lever  on  the  exterior  of  the  projector,  and 
may  thus  be  used  for  signaling.  The  sharply  defined  character  of  its  projected  bcaa 
makes  it  peculiarly  adapted  to  this  purpose. 

THE  COMMUTATOR. 

This  is  for  the  purpose  of  instantly  chang^n^  the  ordinary  arrangement  of  lbs 
circuits  (in  which  each  dynamo  is  in  circuit  with  and  supplies  current  for  its  ova 
lamp)  to  the  special  arrangement  in  which  the  two  dynamos  are  coupled  in  art,  aoi 
supply  current  for  but  one  lamp.  By  a  reversal  of  the  commutator  the  first  anaDga- 
ment  is  restored. 

The  commutator  consists  of  a  rectangular  ebonite  plate,  on  which  is  mounted  ia 
brass  supports  an  ebonite  cylinder,  at  one  end  of  which  is  an  insulated  handle  1^ 
turning  the  cylinder  through  90^.  Upon  the  ebonite  plate  are  five  copper-plates,  tltfst 
of  which  extend  across  the  ebonite  plate  below  the  cylinder  and  at  right-angles  vitk 
its  axis.  The  two  other  plates  lie  directly  opposite  each  other  on  different  aidss  of 
the  cylinder  and  terminate  in  springs,  by  which  they  may  be  put  in  metallic  coaois- 
tion  with  a  copper  plate  on  the  cylinder  itself.  The  plate  nearest  the  cylinder-haado 
has  two  binding  posts  at  each  end,  those  at  one  end  being  respectively  conneciedli 
the  negative  poles  of  the  two  dynamos,  thus  making  the  plate  the  common  n^^^ 
pole  ot  the  two  machines.    The  two  plates  crossing  at  the  other  end  of  the  oyUiiv 
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bvre  only  one  bindiDg  post  At  eaoh  end,  »nd  oue  eud  of  each  being  connected  to  the, 
positive  pole  of  one  dynamo,  these  plates  become  practically  the  positive  poles  of  the 
OTnamos.  Connections  with  the  two  lamps  are  made  from  the  remaining  binding  posts, 
liie  two  shorter  plates  in  the  middle  are  connected  to  the  positive  brashes  (not  poles) 
of  the  two  dynamos  respectively.  Each  dynamo  and  its  lamp  are  now  in  a  separate 
ud  independent  circuit,  except  that  the  negative  plate  on  the  commutator  forms  a 
put  of  each  circuit.  In  order  to  pat  both  dynamos  in  arc  on  either  lamp,  it  is  neces- 
sary not  only  that  their  like  poles  shall  be  joined,  but  that  their  similar  bmshes 
diall  also  be  Joined,  for  the  purpose  of  equalizing  the  potentials  at  the  ends  of  the 
field  coils  of  the  two  dynamos,  and  thus  preventing  the  reversal  of  the  field  of  either. 
This  is  effected  by  rotating  the  ebonite  cylinder  through  90^,  when  a  plate  upon  it 
makes  metallic  connection  between  the  two  positive  poles  (the  negative  poles  being 
already  united),  while  a  second  plate  on  the  cylinder  connects  the  springs  of  the  plates 
connected  with  the  positive  brushes  of  the  dynamos.  When  this  is  done  the  lamps 
will  also  be  connected  in  arc,  and  that  having  the  longest  arc  will  in  general  go  out, 
irhile  the  light  from  the  other  will  be  very  much  increased. 

In  the  first  experiments  with  the  commutator  it  was  found  that  in  several  in- 
atances  one  or  the  other  of  the  machines  was  reversed  in  polarity  and  both  lamps 
deprived  of  the  current.  These  reversals  took  place  when  but  one  of  the  lamps  was 
in  operation  at  the  time  the  commutator  was  moved,  except  in  one  instance  (reported 
by  one  member  of  the  board),  when,  both  dynamos  being  already  supplying  current 
to  one  lamp,  that  lamp  was,  by  negligence  of  attendant^  allowed  to  ^o  out.  The 
reasons  for  these  reversals  were  not  discovered,  the  condition  of  the  circuit  and  of 
the  commutator  being,  so  far  as  we  know,  the  same  at  all  times.  The  fact  that  they 
may  occur  we  consider  a  disadvantage,  though  not  sufficiently  great  to  condemn  the 
instrument  for  the  use  for  which  it  was  intended. 

THB  CABLB8. 

Four  lengths  of  cable  are  included  in  this  apparatus — two  lengths  of  50  meters  (164 
leet)  each  contain  two  conductors,  and  two  lengths,  also  of  56  meters  each,  a  single 
oonauetor. 

The  condactors  are  strands  of  seventeen  copper  wires  of  about  No.  19  B.  W.  6., 
equivalent  in  conducting  capacity  to  a  single  wire  of  0'M7  diameter,  the  diameter  of 
the  strand  being  0'M875.  Ihe  condactors  are  covered  with  a  parceling  of  cotton 
filled  with  and  united  together  by  Chatterton's  compound ;  the  parceling  is  served 
with  a  strand  of  flax  yarn,  and  over  all  is  braided  a  covering  of  hemp  which  is  soaked 
in  Stockholm  tar.  In  the  two  conductor  cables  the  outside  braiding  of  hemp  incloses 
both  conductors  in  one.  The  diameter  of  the  single  cables  outside  the  insulation  is 
about  0"A,  The  resistance  of  each  conductor  is  0.055  ohms  (for  50  meters) ;  its  con- 
ductivity is,  therefore,  about  98%  of  that  of  pure  copper. 

The  cables  are  very  pliable,  and  the  insulation  seems  to  be  all  that  is  required.  A 
short  length  of  the  cable  was  soaked  for  twenty -four  hours  in  sea-water  without  any 
measurable  reduction  of  its  insulation  resistance.  It  is  probable  that  the  cable 
woold  answer  very  well  for  nse  on  board  ship.  We  are  unable  to  come  to  a  more 
definite  conclusion  without  actual  experience  with  this  cable.  The  double-core  form 
seems  to  possess  considerable  advantages,  viz,  the  greater  ease  with  which  the  con- 
doctors  can  be  run  on  board  ship,  and  the  fact  that  they  will  exercise  no  magnetic 
action  on  the  compasses,  even  when  carrying  the  largest  cnrrents. 

THE  TACHOMETBR. 

This  Instrument,  although  not  an  essential  part  of  the  search-light  apparatus,  is  a 
very  great  convenience,  as  it  shows  at  all  times,  except  at  tht-  instant  of  sudden  and 
lan^e  changes,  the  rate  of  revolution  of  the  dynamos  to  a  very  close  approximation. 
It  18  placed  on  a  bracket  on  a  wall  near  the  dynamos,  and  is  driven  by  a  belt  going 
over  the  coupling  flange  of  the  shaft  of  the  right-hand  dynamo.  It  could  be  piacea 
on  a  bulkhead  ou  shipboard,  or  even  on  the  bed-plate  of  the  engine  and  dynamo.  Its 
action  is  similar  to  that  of  the  governor,  a  rod  being  pushed  in  one  direction  bv  a 
spring  and  pulled  in  the  opposite  direction  by  the  centrifugal  thrust  of  two  revolving 
masses  of  metal.  A  simple  connection  between  the  rod  and  a  pointer,  which  tra- 
verses a  plainly  marked  dial,  causes  the  pointer  to  indicate,  like  a  spring  scale,  the 
speed  corresponding  to  the  pull.  Its  indications  are  easily  read  and  are  particularly 
serviceable  in  enabling  the  attendant  to  maintain  the  desired  speed  of  the  dynamos 
under  varying  pressures,  &c.,  by  occasional  adjustments  of  the  governor  and  stop- 
valve.  Repeated  comparisons  of  this  instrument  with  a  speed  counter  of  the  ordinary 
form  timed  by  a  watch  showed  that  its  indications  are  very  accurate.  Each  part  of 
the  Sautter-Lemonnier  search- light  apparatus  is  complete  in  itself,  and  appropriate 
to  the  particular  functions  it  performs,  so  that  it  may  be  used  with  other  search-light 


500       REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 

apparatus,  if  required.  The  design  and  construction  of  the  apparatus  embrace  txtq 
necessary  detail.  Several  drawings  of  parts  of  this  apparatus,  with  deachptioiH « 
the  *' model  of  1881,"  have  been  published  in  the  report  of  the  Chief  of  theBoRta 
of  Ordnance,  Navy  Department,  1882,  pp.  (57-70. 

THE   BRUSH   DYNAMO. 

The  Brush  dynamo  is  of  the  size  known  as  the  No.  7  or  Kvligbt  machine,  bat ii 
specially  wound  to  furnish  the  current  for  two  powerful  arc  lights  iu  series.  A  special 
featui-e  which  distinguishes  it  from  the  previous  forms  of  the  Bnish  machine  i«  the 
construction  of  the  armature  core.  This,  instead  of  being  of  cast  iron,  grooved  u4 
slotted  to  prevent  heating,  is  made  in  the  form  of  a  coil  of  sheet  iron,  aeenred  tot 
foundation  piece  of  wrought  iron.  The  sheet-iron  coil  is  made  up  as  follows:  A  long 
ribbon  of  Swedish  sheet  iron  If  inches  wide  has  rivetecl  to  it  transversely  strips  of  (he 
same  material  5^  inches  long  aud  of  varying  width,  placed  in  such  numbers  andtt 
such  intervals  along  the  ribbon  that,  when  the  latter  is  rolled  upon  itself  in  thefoni 
of  a  ring,  the  transverse  strips  come  one  above  the  other,  and  thus  widen  the  nog, 
except  at  eight  points  equidistant  from  each  other,  at  which  it  has  only  the  width  «f 
the  ribbon.  Eight  spaces  are  thus  formed  iu  the  side  of  the  ring,  in  which  are  woond 
the  armature  coils.  Each  turn  of  the  ribbon,  with  the  transverne  strips,  is  covered 
with  a  varnish  which  insulates  it  from  the  neighboriug  turns.  Ventilation  it  thai 
provided  for,  as  well  as  the  prevention  of  induced  currents,  which  would  injoriooilf 
iieat  the  core.  The  core  is  tirmly  secured  to  radial  arms  projecting  from  a  eenin! 
hub,  the  latter  being  secured  upon  the  shaft  by  set-screws. 

The  eight  coils  of  the  armature  are  connected  in  pairs,  each  coil  and  the  one  diamet- 
rically opposite  forming  a  pair.  The  average  resistance  of  eaeh  pair  of  coils  is0.1i 
ohm.  By  the  arrangement  of  the  commutators,  that  pair  of  coils  in  which  noiDdll^ 
tion  is  taking  place  is  cut  out  of  the  circuit,  and  the  remaining  pairs  are  so  connected 
that  one  ^air  is  in  series  with  two  pairs  in  arc.  The  resistance  of  the  armataiv  vhUe 
the  machine  is  in  operation  is  therefore  0.12  -f-  0.06=  0.18  ohm. 

The  field  magnet«  are  four  in  number,  the  cores  being  massive,  of  cast  iron,  with 
extended  pole  pieces,  each  of  which  embraces  about  three-eighths  of  the  taga^ 
breadth  of  the  armature.  The  cores  of  the  two  magnets  nearest  the  engine  are  bolted 
to  the  frame  of  the  engine,  the  other  two  being  connected  by  an  iron  castine.  Tbe 
four  field  coils  are  joined  in  multiple  arc.  Their  joint  resistance  is  0.44  oDm,  tbe 
total  resistance  of  the  machine  being  0.62  ohm. 

The  dynamo  was  designed  by  the  makers  to  give  a  speed  of  750  turns,  a  current  e( 
50  amperes,  with  a  difference  of  potential  at  the  terminals  of  145  volts,  or  60  amp^ni* 
with  a  difference  of  120  volts  at  the  terminals.  The  calculation  of  the  electricai 
energy  in  horse-power  in  the  external  circuit  ^m  these  data  give  the  foUowiig 
results: 

1.  145  volts  X  50  amperes  X  .00134  =  9.715  H.  P. 

2.  120  volts  X  60  amperes  X  .00134  =  9.648  H.  P. 

The  results  of  the  measurements  made  by  us  show  that,  with  an  average  speed  of 
628  revolutions,  more  than  100  revolutions  below  thespee<l  for  which  the  dynamo  vm 
debigued,  the  average  electrical  energy'  developed  in  the  external  circuit  i8*9.45  bone- 
power.  Or,  if  we  consider  the  measurements  of  May  19  and  20  alone,  with  an  aver- 
age  Hpeed  of  627  revolutions  an  average  of  10.1  honse-power  was  developed  in  the 
external  circuit.  There  is  no  donbt,  therefore,  that  at  a  speed  of  750  revoIntioBi 
much  more  than  the  designated  energy  would  be  developed. 

The  machine  runs  without  excesbive  sparkiug  for  a  dynamo  of  thin  type,  and  re- 
quireR  no  particular  care  after  the  brushes  are  once  set.  It  is  found  by  experienee 
that  if  the  brushes  are  set  sufficiently  far  forward  to  reduce  the  sparking  to  the  leii^ 
possible,  **  flashing"  will  occur  at  times,  aud  the  electromotive  force  developed  is  no4 
so  great,  for  the  same  speed,  as  when  the  brushes  are  not  so  far  advanced.  AAer 
several  hours'  run  the  armature  and  field  coils  were  not  heated  to  an  undne  extent. 
A  th«»rniometer  laid  on  those  parts  which  seemed  hottest  to  the  hand  indicated  l^ 
to  l;Wo. 

Tbe  commutators  are  substantial  pieces  of  copper,  and  would,  without  doubt,  ]mA 
during  a  cruise.  The  brushes  are  of^  spring  copper  cut  in  strips,  and  may  be  readilr 
replaced  when  worn  out.  Each  pair  of  brushes  is  carried  iu  a  brush  bolder,  whicfl 
can  be  revolved  about  the  commutator  so  that  both  biusbes  are  set  at  the  same  tine. 

THE  WE8TINGHOU8E  ENGINE. 

This  engine  has  two  single-acting  cylinders  7  inches  diameter  and  5  inches  ftrft^* 
The  pistons  are  of  the  trunk  form,  giving  long  bearing  surfaces,  are  double  vtiied 


at  the  top,  and  ouerate  downward.    The  axes  of  the  two  cylinders  are  in  ihe-^ 
vertical  plane,  which  plane  does  not  pass  through  the  axis  of  the  shaft,  bat  lice  to 
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one  side  of  it  at  a  distance  e^oal  to  ODO-half  the  crank  radius.  The  cranks  are  set 
It  180  ^.  The  valve  is  of  the  piston  form  and  balanced,  taking  steam  at  its  middle  part 
and  exhausting  at  the  ends.  Its  guide  is  a  piston  traven»ing  a  cylinder  separating 
the  exhaust  space  from  the  chamber  below.  This  chamber  incloses  the  cranks  and 
the  valve  gear.  It  is  partially  filled  with  water  and  oil  for  the  lubrication  of  the 
working  parts  of  the  engine.  The  cylinders  are  cast  in  one  piece  with  the  valve 
chamber  and  are  belted  to  the  crank  chamber.  The  crank  chamber  is  closed  at  the 
sides  by  flat  bonnets  bolted  on,  which  can  be  removed  readily  for  the  examination 
and  adjustment  of  the  working  parts  of  the  engiue.  The  lower  ends  of  the  c^^lindexs 
open  directly  into  the  crank  chamber. 

A  peculiarity  of  the  engine  is  the  annular  exhaust,  which  surrounds  the  cylinder 
and  opens  into  it  by  a  set  of  exhaust  ports  around  the  bottom  of  the  cylinder.  These 
exhaust  ports  are  opened  by  the  piston  uncovering  them  at  the  end  of  its  downward 
stroke,  thus  throwing  at  once  the  whole  cylinder  open  to  the  exhaust.  The  motion  of 
the  valve  is  controlled  by  an  eccentric  on  the  shaft.  It  is  set  to  cut  off  at  -^  of  the 
effective  stroke  of  one  piston  and  -ffff  of  that  of  the  other,  but  may  be  adjusted  to  admit 
•team  through  a  larger  part  of  the  stroke,  thus  enabling  the  engine  to  do  the  required 
work  with  somewhat  lower  steam  pressure.  The  eccentric  and  cranks  are  balanced  by 
bobs  cast  on  them.  The  eccentric  and  connecting  rods  are  hollow,  of  malleable  iron. 
The  crank  pins  are  of  steel. 

The  engiue  makes  direct  connection  with  the  dynamo,  the  shafts  of  the  engine  and 
dynamo  being  in  one.  The  shaft  bearings  are  in  the  form  of  removable  shells  and 
lined  with  Babbitt  metal,  that  between  the  crank  and  the  armature  being  lengthened. 
The  bearings  are  tapered,  thus  permitting  the  taking  up  of  wear  by  adjusting  the 
sleeve.  They  are  provided  with  oil  cups  for  lubrication  in  addition  to  the  lubrication 
which  takes  place  from  the  oil  which  finds  its*way  out  from  the  cnink  chamber. 

The  Waters  governor  is  supplied  t>o  the  engiue.  the  governing  being  effected  by  con« 
trolling  the  admission  of  steam  to  the  cylinders.  The  governor  is  run  by  a  belt  from 
the  shaft  of  the  engine.  It  is  adjustable  to  different  speeds  by  means  of  a  nut  work- 
ing on  a  thread  on  the  valve-stem.  The  remarks  that  have  been  made  with  regard  to 
the  governor  of  the  Brotherhood  engine  apply  as  well  to  this,  viz,  that  there  must  be 
a  variation  in  the  speed  to  produce  a  change  in  the  opening  of  the  governor  valve, 
and  the  greater  must  this  variation  be  the  greater  the  range  of  pressure  which  the 
engine  iff  designed  to  work.  The  goveruor  of  this  engine  is  pn>bably  as  efiective  ii| 
preserving  uniformity  of  revolution  as  any  of  its  class.  With  (>0  pounds  boiler  pres- 
sure, the  engine  running  at  600  revolutions,  the  speed  momentarily  increased  less  than 
100  turns,  wnen  the  whole  load  was  thrown  off  by  suddenly  breaking  the  lamp  cir- 
cuit, a  permanent  increase  of  speed  nf  about  25  revolutions  per  minute  being  reeonled. 
The  governor  is  set  for  about  600  revolutions  (with  60  pounds  of  steam),  it  being  found 
that  at  this  speed  the  dynamo  supplies  as  great  a  current  as  can  be  utilized  in  the 
amps. 

The  engine  is  very  simple  in  construction,  the  parts  are  readily  accessible,  and  it 
requires  very  little  attention  in  running.  Including  the  oil-feed  in  the  steam  supply- 
pipe  it  is  practically  self-lubricating,  and  no  difliculty  was  experienced  at  any  time 
by  the  overheating  of  any  part.  It  drives  the  dynamo  at  a  speed  of  600  to  650  revo- 
ntions,  with  two  lamps  and  the  necessary  lead  in  circuit  with  a  minimum  boiler  pres- 
sure of  55  pounds.  The  engine  being  located  at  a  considerable  distance  fn>in  the 
boiler,  the  pressure  at  the  engine  required  to  drive  the  dynamo  at  the  proper  speed  is 
probably  somewhat  less. 

The  engine  runs,  when  loaded,  with  comparatively  little  vibration  up  to  600  turns. 

bove  this  speed  the  vibration  is  more  marked,  but  even  at  800  revolutions  is  not  such 
as  to  endanger  any  part  of  the  apparatus.  The  bed-plate  of  the  engine  is  bolted  to 
the  floor  of  the  dynamo  room,  wiiich  is  of  2-inch  pine  covered  by  ordinary  tongued 
and  grooved  flooring  without  any  stiffening  or  support.  The  dynamo  and  engine  are 
bolted  to  the  same  bed-plate. 

The  total  space  occupied  by  the  engine  and  dynamo,  the  linear  dimensions  being 
taken  to  include  all  projections  ttom  both,  is  7'  ^"  in  length,  2'  Hi"  in  width,  and  4' 
5"  high.    The  bed-plate  is  6'  6"  by  2'  2", 

TAB  LAMPS  AND  PROJECTORS. 

The  lamps  are  automatic  focussing  lamps.  The  carriers  of  the  carbons  are  attached 
to  brass  rods,  which  are  joined  together  by  means  of  levers  so  proportioned  as  to  give 
to  each  its  proper  motion.  The  establishment  of  the  arc  is  effected  by  the  tilting  of 
a  flat  ring  around  the  rod  carrying  the  positive  carbon,  tilting  being  produced  by  the 
motion  of  a  tilting  rod  attached  to  a  lever  on  the  armature  of  the  controlling  magnet. 
The  controlling  ma^et  is  double  and  is  differentially  wound,  the  coarse  coils,  which 
are  in  multiple  arc  in  the  main  circuit,  having  a  joint  resistance  uf  0.01  ohm;  the  tin« 
coUs,  which  are  in  series  and  joined  as  a  shunt  to  the  lamp  terminals,  having  a  re- 
sistance of  180  ohms.    A  dash  pot,  containing  glycerine,  is  attached  to  the  rod  operat- 
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ing  the  lever  arrftDgement  oon trolling  th<^  are;  another  is  placed  on  ike  anntan  «( 
the  oon  trolling  magnet ;  the  two  dash  pots  prevent  any  violent  oscillationi  «f  tb 
■lechanism. 

The  carbons  are  coated  with  copper,  the  diameter  ot  the  positive  carbon  beiof  om 
inch,  that  of  the  negative  three-quarters  of  an  inch.  The  poeitive  carbon  eamtrm 
adjustable,  so  that  the  carbons  may  be  arranged  **  in  line  "  (t.  e.,  with  their  axes  lithe 
same  line),  or  the  npper  carbon  may  be  displaced  so  that  the  crater  oeenpies  an  la^- 
lar  position  on  its  end.  The  height  of  the  lamp  is  26^  inches,  and  its  base  oecspei 
a  superficial  area  of  12  by  13  inches. 

The  projectors  are  shallow  parabolic  mirrors  of  silvered  copper,  26  inches  dias- 
eter  and  44  inches  focal  length.  They  are  snpported  by  a  brass  stad  soldered  to  the 
back  of  the  mirror,  which  fits  in  a  socket  on  tne  f^ont  of  the  lanip.  In  oar  expei- 
ments  a  glass  screen  was  placed  in  front  of  the  lamp  to  protect  it  from  the  wind,  hot 
no  other  appliance  was  made  nse  of. 

The  leading  wires  used  with  the  Bmsh  lamps  were  snch  as  are  on  band  at  the  ati- 
tion,  no  special  wires  being  famished. 

The  following  shows  in  detail  the  experiments  which  have  been  carried  ont  with 
the  varions  apparatos  on  which  the  oonclasions  contained  in  this  report  are  based. 

The  Brush  dynamo,  driven  by  the  Westinghonse  enp^ne.  was  1,  with  two  aatomatic 
rBrush)  lamps  in  circuit:  2,  with  two  hand-regulatmg  (Mangin)  lamps  incircait; 
3,  with  one  nand  lamp  (Mangin)  and  an  added  resistance  eqaivalent  to  another  LiO]) 
in  circuit ;  4,  with  one  aatomatic  lamp  (Brush)  and  an  added  resistance  in  cireoit; 
5,  with  one  automatic  lamp  (Brush)  inclined  at  the  same  angle  as  the  Mangin  laaup 
and  an  added  resistance  in  circuit. 

The  same  dynamo  belted  to  the  main^e^gine  was  run,  1,  with  two  aatomatic  (Broal) 
larnp8  in  circuit;  2,  with  two  hand  lamps  (Mangin)  in  circuit. 

The  Gramme  dynamos,  driven  by  the  Brotherhood  engine,  were  mn,  1,  with  eteh 
dynamo  supplying  its  own  lamp;  2,  with  both  dynamos  supplying  a  single  lamp. 

Measurements  of  the  current,  the  electro-motive  force  at  the  termintils  of  the  mi- 
chine,  and  of  the  intensity  of  the  light  under  these  varying  conditions,  weremide 
and  the  results  are  included  in  this  report. 

In  addition,  the  dynamos  were  run  for  several  hours  each  for  the  purpose  of  deur- 
mining  the  facility  of  handling,  the  requirements  as  to  attention,  and  the  heating  of 
the  dynamos  and  engines. 

The  range  of  the  60-centimeter  projector,  with  a  single  dynamo  feeding  the  laap 
and  with  two  dynamos  feeding  the  lamp,  was  compart  with  the  Brush  aatomatic 
lamp  in  front  of  its  parabolic  mirror,  with  the  Siemens  holophote  in  front  of  a  Bnuk 
automatic  lamp,  and  with  the  90-centimeter  projector.  These  comparisons  were  made 
on  several  favorable  evenings. 

CONCLUSIONS. 

The  following  are  the  conclusions  of  the  Board  as  to  the  comparative  merits  of  thi 
various  parts  of  the  apparatus : 

The  engines  are  about  equally  adapted  to  running  directly  a  dynamo  machine  »t> 
speed  of  650  revolutions.  The  Brotherhood  engine  has  the  advantage  of  mnnin^  it  > 
lower  steam-pressure  than  would  be  required  by  the  WestiaghouHe  engine  to  do  Ihi 
same  work.  This  is  undoubtedly  a  very  important  point  in  connection  with  the  ue 
of  the  engine  on  board  ships  where  the  boilers  deteriorate  during  a  cmise.  While  the 
Westinghouse  engine  may  be  adjusted  to  run  with  a  lower  steam-pressure  than  vw 
used  in  our  experiments,  it  is  doubtful  whether  the  pressure  could  be  reduced  to  the 
limit  that  would  be  required  in  our  vessels  of  war  after  a  prolonged  cmise. 

On  the  other  band,  the  Westinghonse  engine  has  the  merit  of  greater  accessibility 
of  the  working  parts,  especially  of  the  valve.  To  get  at  the  valve  of  the  Brother 
hood  engine  requires  the  moving  of  one  of  the  dynamos  before  the  valve  chest  can  be 
removed.  This  objection,  however,  would  not  obtain  if  the  engine  were  driving  a 
■ingle  dynamo.  The  valve  of  the  Westinghouse  engine  can  be  removed  by  dieooi- 
necting  it  from  the  eccentric  and  removing  the  bonnet  to  the  valve  chamber. 

The  dynamos  are  apparently  equally  adapted  to  the  work  require<l  of  each.  We 
are  of  the  opinion,  however,  that  two  search-lights  should  not  be  run  in  series  in  the 
same  circuit,  nor  is  the  aiTangemeut  of  driving  two  dynamos  by  the  same  motor  de- 
sirable. Each  search-light  with  its  dynamo  and  engine  should  be  entirely  indepead- 
ent  of  the  other,  so  that  in  case  of  the  failure  of  one  lamp,  or  one  dynamo,  or  one  en- 
gine, the  service  of  the  other  should  not  be  lost.  When  two  lamps  are  in  thesaa* 
oireuitv  not  only  will  the  destruction  of  one  lamp  entail  the  extinction  of  the  other, 
but  any  temporary  fluctuation,  either  from  careless  attendance,  if  hand  lamps  aic 
used,  or  from  failure  of  the  automatic  lanii)s  to  operate  properly,  will  injurionsljr  aifiMi 
the  other  lamp.  The  steadine^^s  of  the  Brush  lamp,  when  but  one  lamp  was  in  eir 
cuit,  was  considerably  increased. 

We  regard  the  automatic  lamp  as  unsiiited  to  the  general  purpose  of  a  aearch-Iighi> 
The  only  argument  urged  in  their  favor  is  that  they  require  no  direct  perwnal  attea* 
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Tbeir  duAdTaBtages  are  the  difflonlty  of  a^usting  the  aro  io  the  foona  of  the 
Mfleetor,  the  ntt«r  impoesihility  of  maiataititng  the  aro  in  the  focus  withont  i>er- 
maml  attentioa,  aad  their  liability  to  the  derangeiueDt  of  their  uiechanisni,  which 
would  be  aggravated  ia  cue  en  shipboard.  In  the  Bmeh  lampe  and  refleetors  the 
oarbons  most  first  be  adjusted  by  gue^s.  If,  after  starting,  the  arc  is  found  to  be  out 
of  position,  the  light  must  be  extinguished  and  time  allowed  for  the  mechanism  to 
oo<M  down  before  any  further  adjustment  can  be  effected.  Even  after  the  position  of 
the  arc  is  properly  determined,  the  arc  will  not  remain  in  position  on  account  of  in- 
eqaalities  in  the  carbons.  In  addition,  great  unsteadiness  of  the  light  arises  from  the 
oontinnal  shifting  of  the  arc  from  side  to  side  of  the  carbon,  which  is  almost,  if  not 
•ntirely,  prevented  in  the  hand  lamps.  This  irregularity  arises  both  from  the  want 
of  homogeneity  in  the  carbon  points  and  the  large  diameter  of  the  carbons  required 
io  carry  neavy  currents. 

The  Mangin  lamps  are  simple  in  construction,  are  readily  manipulated  after  slight 
experience,  and  maintain  very  steady  arcs. 

The  Mangin  projectors  are  supi^rior  in  all  respects  to  anv  which  we  have  tried,  or 
of  which  we  have  obtained  any  reliable  data.  We  have  already  referred  to  the  dif- 
flcnlty,  if  not  impossibility,  of  constructing  a  parabolic  reflector  of  perfect  form*  The 
Fresnel  lens  of  the  Siemens  holophote  is  superior  to  a  metallic  parabolic  reflector, 
but  in  this  the  loss  of  light  by  absorption  is  very  great.  The  Mangin  mirror  is,  ia 
aU  essential  respects,  the  equivalent  of  a  parabolic  reflector  and  is  probably  the  most 
perfect  reflector  in  existence.  The  projectors  are  easily  manipulated,  the  parts  being 
not  liable  to  derangement.  They  are  complete  in  all  respects,  permitting  the  ob- 
aarvation  of  the  arc  and  its  adjustment  at  all  times  without  opening  the  projector 
door.  The  fact  that  they  are  non-automatic  is  not  a  disadvantage.  If  it  be  con- 
sidered necessary  to  sweep  the  light  about,  this  operation  can  better  be  performed 
Jfj  hand.  The  only  advantage  to  be  derived  from  an  automatically  revolved  pro- 
laotor  is  that  the  person  of  the  operator  is  not  exposed ;  but  if,  as  would  most  likely 
be  the  case,  the  light  be  desired  in  a  particular  direction,  an  operator  must  be  at 
hand  to  direct  it.  We  consider  that  the  eflective  operation  of  a  search-light,  both 
of  the  projector  and  of  the  lamp,  can  only  bcT  performed  by  hand. 

The  experiments  made  to  determine  the  range  of  the  different  lights  were  unsatis- 
factory.  With  the  exception  of  the  90-centimeter  projector  (which  was  on  the  wharf 
elevated  10  feet  above  the  level  of  the  water),  the  projectors  were  set  up  in  the  second 
story  of  the  machine  shop.  From  this  position  a  long  range  was  available,  but  it  was 
found  that  the  illumination  of  the  intervening  objects  on  the  land  prevented  a  proper 
appreciation  of  the  light  or  the  perception  of  objects  at  great  distances  on  the  water. 
All  objects  within  a  range  of  2,000  yards,  where  no  other  large  objects  intervened,  were 
made  visible  by  the  60-centimeter  projectors,  and  to  a  less  degree  by  the  Brush  reflect- 
ors. A  small  bnilding  of  dark-p'ay  color  on  Coaster's  Harbor  Island  at  a  distance 
of  2,500  yards  was  distinctly  visible  with  the  Mangin  projectors,  and  could  be  seen  at 
favorable  intervals  with  the  Brush  reflectors.  The  angular  breadth  of  the  area  illumi- 
nated by  the  Mangin  projector  was  estimated  at  about  2^  without  the  diverging  lens 
and  Ib^  with  the  diverging  lens  in  use.  The  breadth  of  the  area  covered  by  theoeam 
from  the  Brush  reflector  was  about  the  same  as  that  from  the  Mangin  projector  with  the 
diverging  lens,  but  with  the  latter  the  illumination  of  the  Hurronnding  objects  was 
not  increased  in  proportion  to  the  increase  of  the  area  of  illumination  at  the  point 
desired.  A  red  buoy  in  the  water  at  a  distance  of  3,650  yards  could  not  be  distin- 
guished with  any  projector,  the  break wat>er  and  the  light-bouse  lying  nearly  in  range 
with  the  buoy.  The  superior  steadiness  of  the  beam  of  light  from  the  Mangin  pro- 
jector was  marked. 

The  increased  illumination  of  distant  objects  when  both  the  Gramme  machines  are 
supplying  one  lamjt  wa»  very  noticeable.  Every  detail  (»f  the  shore  line  of  Coaster's 
Harbor  Inland  (at  a  distance  of  2,000  to  2,:i00  yards)  was  brought  out  by  the  pro- 
jector. We  are  of  the  opinion  that  a  more  powerful  dynamo  for  each  lamp  is  very  de- 
sirable, thus  avoiding  the  use  of  the  commutator  for  putting  both  machines  on  the 
msse  lamp.  This  would  neccKsitate  a  separate  eugiue  for  each  dynamo,  but,  as  has 
beeu  stated,  we  consider  that  such  an  arrangement  would  be  superior  to  the  present 
one.  The  two  dynamos  and  engines  would  require  but  little  more  space  than  that 
required  for  the  present  arrangement;  the  same  attendant  could  attend  both  engines 
And  dynamos  without  difficulty,  and  one  or  both  dynamos  could  be  operated  as  re- 
quired. 

Appended  are  the  results  of  the  measurements  made  to  dt^termine  the  illuminating 
power  of  the  different  lamps.  We  would  point  out  the  great  ditflculty  of  meavsurements 
of  this  character;  that  is,  the  comparison  of  powerful  lights  with  a  comparatively  in- 
significant standard.  We  do  not  consider  the  light  measurements  sis  accurately  rep- 
resenting the  illuminating  power  of  the  lights,  but  as  a  means  of  comparing  the 
various  sources  among  themselves  they  possess  some  value.  The  Htandard  of  light 
was  the  carcel  lamp,  which  is  rated  at  9.5  candles.  Fhe  [ihotometer  was  of  the 
Ritchie  form.    The  currents  in  the  circuit  were  measured  by  one  of  Ayston  &,  Perry's 
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aminetere,  shunted,  the  oonitant  of  tbe  inBtrument  and  the  muHiplyine  powoof  (U 
ahuDt  having  b€»en  determined  frequently  during  the  experiments.    The  diffenow 
of  potential  were  measured  by  a  voltameter  of  Ayston  &  Perry,  having  a  resiitaMeaf 
400  ohms,  an  additional  reaiatance  of  800  ohms  being  interpooed  in  the  circnit. 
Very  respectfully, 

THEO.  F.  JEWELL, 

LteutenanUOtwmnim. 
W.  MATNARD, 

XiealfSMt 

Before  signing  this  report  I  wish  to  present  several  statements  and  opinions  difc- 
ent  from  those  found  in  the  body  of  tiie  report,  as  follows : 

For  lines  2(>-22,  page  22, 1  would  substitute :  for  the  purfiose  of  connecting  is  iit 
the  field  coils  of.  Page  23,  lines  9-24  :  To  this  statement  I  would  add  that  in  foha- 
quent  trials  of  the  commutator,  made  for  the  pur{Hise  of  provoking  reverssU^  dom 
occurred,  also  that  no  special  experiments  were  made  either  to  discover  the  caiue  of 
the  reversals  or  their  relative  frequency.  Page  30 :  Through  this  machine  Curly  fiQi 
the  conditions  under  which  it  was  constructed,  the  conditions  imposed  required  l« 
great  Tliffereuces  in  potential  for  the  best  results  iu  search  lights.  Tbe  energy  ito- 
veloped  in  the  external  circuit  is  not  a  proper  criterion  eitht^r  of  the  fitnefvof  tbi 
dvnamo  or  the  conditions  of  its  workings.  Page  41,  lines  24, 25,  I  would  omit.  Pact 
42  :  It  does  not  seem  to  me  either  necessary  or, desirable  that  a  separate  motor  shonn 
be  provided  for  each  lighr,  though  it  is  necessary  that  two  lights  should  not  be  in- 
cluded in  the  same  circuit,  either  in  series  or  in  arc.  Page  46,  line  20,  to  page  47, Um 
6 :  As  already  stated,  I  do  not  agree  to  this  conclusion. 

If  a  ship  of  a  certain  class  is  fitted  with  two  search  ligbt-s  of  appropriate  powci, 
each  li^ht  having  its  own  dynamo,  both  dynamos  being  driven  by  the  same  iii«t«r, 
they  will  always  revolve  at  the  same  speed,  and  may  therefore  be  coupled  in  arc  very 
much  as  two  voltaic  batteries  having  the  same  electro-motive  force  may  be  so  ooupki 
The  commutator  is  a  simple  device  for  connecting  both  the  armatnres  and  the  fieU 
ooils  of  the  dynamos  in  arc,  and  thus,  by,  practically  combming  both  machines  is  oae 
and  using  all  the  available  curreut  in  one  lamp,  we  may  obtain,  on  special  oecaaiooi, 
one  light  of  more  than  double  the  power  of  the  normal  lights.  The  prt>position  i» 
increase  each  normal  light  to  this  power,  having  a  separate  motor  and  dynamo»f« 
each,  means  a  considerable  increase  in  weight  (over  100  per  cent.)  and  in  floor  «pKC, 
taking  into  account  the  clear  space  required  for  accessibility,  &c.  Having  tben 
very  powerful  lights,  it  were  possible  to  combine  them  in  one  twice  as  powerfal, 
would  this  again  be  an  argument  for  increasing  the  power  of  each  in  order  todn 
away  with  the  commutator?  To  economize  space  it  might  be  advisable  to  have  ftr 
both  lights  but  one  motor  and  but  one  multipolar  dynamo  compound  wound  with  a 
separate  circuit  for  eacli  light,  but  so  arrangea  that  on  special  occaaions  the  eaneati 
of  both  circuits  could  be  used  in  producing  one  very  powerful  light.  Ships  haviot 
dynamos  for  general  lighting  should  have  them  duplicates  of  the  dynamos  for  searai 
lights,  so  that  they  could  take  their  places  temporarily. 

In  examining  the  tabulated  data  it  is  apparent  that^  because  of  the  very  anomaloii 
variations  in  the  differences  of  the  introdependent  functions,  it  is  possible  to  dnv 
from  tbem  only  the  most  general  conclusions. 

The  Brush  dynamo  appears  to  have  given  less  candle-power  per  horstvpower  (i& 
circuit)  than  the  Gramme  in  each  series  of  experiments  (taking  the  m^an  of  wk 
series).  The  best  results  with  the  Brush  were  apparently  obtained  with  lower  spM^ 
and  less  differences  of  potential  than  those  named  in  the  conditions  imposed  m  ill 
construction.  It  is  worthy  of  note  chat  the  Brush  dynamo  gave  a  more  regular  nt- 
ard  when  it  was  driven  by  belt  from  the  line  shafting  of  the  shop,  driven  by  the  mail 
■hop  engine.     (See  pages  49,  51,  54.) 

Respectfully  submitted. 

T.  C.  McLEAN, 

Capt.  Thomas  O.  Sblfridgb, 

In  eharge  of  StatioH, 
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INTERNATIONAL  ELECTRICAL  EXHIBITION.  ^ 

Sir  :  In  o1>edieiice  to  your  order,  I  have  the  honor  to  submit  the  following  report 
on  the  Intematiouul  Electrical  Exhibition  recently  held  at  Philadelphia,  Pa. 

The  exhibit  of  primary  battt* ries  Huitable  for  use  on  shipboard  was  considerable, 
but  no  batteries  shown  seemed  to  posHess  any  superiority  over  the  Le  Clanch^  for 
practical  work.  Some  were  more  simple  and  others  more  powerful,  but  gain  in  sim- 
plicity in  each  case  was  ut  the  cost  of  efficiency,  and  increase  in  power  in  each  case 
was  more  than  compensated  by  Iohh  of  simplicity. 

In  secondary  batti-ries  the  display  was  small,  and  though  careful  tests  of  efficiency , 
durability,  &c.,  have  been  made,  the  results  have  not  as  yet  been  made  public. 
There  was  little  indication,  however,  that  storage  batteries  are  so  far  perfected  that 
we  can  hope  lor  much  usefulness  for  them  for  ship  lighting.  A  small  storage  bat- 
tery was  shown,  however,  which  would  probably  be  very  useful  in  electric  gun  firing 
and  in  torpedo  tiring  from  boats.  It  is  the  invention  of  E.  E.  and  E.  T.  Starr,  and  is  so 
giuall  and  light  that  it.  could  be  easily  worn  at  the  belt  like  a  primer  box.  One  cell 
measures  about  2  inches  square  by  one-half  an  inch  thick,  and  weighs  but  a  few 
ounces.  One  would  be  sufficient  for  gun  tiring,  twu  for  torpedo  firing.  Trial  of  these 
ie  respectfully  recommended,  as  the  arl vantages  to  be  derived  from  them,  if  found 
satisfactory,  are  so  very  great.  In  case  both  of  the  electric  gnn  circuits  are  shot 
away  in  action,  the  gun  captains  could  simply  connect  the  gun  wires  to  a  little  stor- 
age battery  at  the  belt  and  tire  the  guns  by  electricity  until  the  breaks  in  the  circuit 
wireH  were  bridged  over.  For  torpedo  work  in  boats  their  lightness  would  be  very 
advantageous.  An  electro-magnet  of  considerable  resistance  with  an  ordinarj'  arma- 
ture would  act  as  a  circuit  tester;  the  tiring  key,  short-circuiting  this  resistance 
when  pressed,  would  throw  the  full  current  through  the  torpedo.  The  question  of 
it-a  economy  and  retentivity  is  of  slight  importance,  as  the  battery  could  be  charged 
safficiently  by  putting  it  in  circuit  with  an  Edison  lamp  for  tifteen  minutes,  the  light 
of  the  lamp  not  lieing  apjireciably  diminished  thereby,  and  the  amount  of  energy  thua 
stored  in  the  battery  being  probably  sufficient  for  a  day's  tiring,  as,  it  should  be  re- 
memltered,  the  quantity  of  electricity  necessary  for  tiring  a  gun  is  very  minute.  Two 
of  these  cells  were  used  to  feed  a  small  incandescent  lamp  worn  as  a  breast-pin,  the 
ceils  being  carrie<l  in  the  pocket.  The  light  given  ofi'  was  a  little  less  than  one  candle 
power.  Such  a  contrivance  might  not  be  inconvenient  for  use  in  the  holds,  maga- 
lines,  &c. 

I  bad  the  lK)-centi meter  Mau^iu  projector  belonging  to  the  Bureau  hoisted  into  the 
northeast  tower  of  the  exhibition  building,  whence  it  could  throw  its  beam  over  the 
grt»ater  part  of  the  city  of  Philadelphia.  It  was  fed  by  two  Graiumes  coupled  in  par- 
allel and  run  by  a  Brotherhood  engine  on  the  wime  bed-plate.  The  distance  between 
the  projector  and  the  Qrammes  was  about  a  hundred  yards,  as  the  wires  led.  The 
lamp  burned  ver>'  well,  the  IH*""  carbons  being  more  satisfactory  than  the  gs™"*  car- 
bons. The  Grammes  and  Brotherhood  did  not  run  as  smoothly  as  oonld  be  wished, 
but  this  was  due  partly  to  the  fact  that  the  foundation  was  of  wood.  The  governor 
of  the  Brotherhood  did  not  act  very  well,  and  has  been  improved  in  recent  Brother- 
hood engines.  It  would  probably  be  well  to  attack  the  trouble  at  its  root,  and  wiud 
the  Grammes  so  that  their  field-magnets  would  not  demagnetize  if  the  circuit  breakiv 
One  of  the  various  means  of  securing  constant  potential  is  recommended,  as,  if  wound 
for  constant  current,  the  sudden  access  of  current  through  the  shunt  on  breaking  the 
external  circuit  would  injure  the  insulation.  A  series  dynamo  with  a  long  shunt  run- 
ning  from  terminal  to  terminal  would  probably  be  the  best  thing.  In  case  the  external 
circuit  was  broken,  as  happens  occasionally  with  hand-fed  lamps  and  large  carbons, 
the  current  through  the  shunt  would  be  constant  from  the  construction  of  the  machipe. 
The  tendency  to  race  would  therefore  be  very  much  less  than  in  a  series  wound  ma- 
chine. 

I  ran  one  of  the  HO-centimeter  projectors  occasionally  with  a  Ball  machine.  The 
manipulation  of  the  shade  between  tlie  light  and  the  mirror  gives  an  excellent  means 
of  signaling  by  flashes,  but  would  probably  be  inferior  for  ship  use  to  the  method 
tried  by  Lieut.  Com'd'r  Bradford  on  l)oard  the  Trenton,  in  which  two  incandescent 
lamps  placed  one  above  the  other,  and  controlled  by  two  keys,  were  used.  By  press- 
ing one  key  two  lights  were  shown ;  by  pressing  the  other,  one  light.  A  better  means 
of  night  signaling  has  not  yet  been  devised.  In  this  connection,  the  attention  of  the 
Bureau  is  respectfully  called  to  the  successful  experiments  of  the  Kussiaus  at  Cron- 
stadt,  in  which  a  captive  balloon  was  ust^d  to  hold  incandescent  lights  at  a  consider- 
able height,  the  current  being  operated  by  a  man  on  the  ground. 

The  construction  of  the  60-centimeter  projector  seems  more  complicated  than  neces- 
sary, and  the  weight  greater.  The  possibility  is  suggested  of  making  the  pedestal  in 
the  form  of  a  shield.  The  wires  could  come  up  behind  it  and  connect  direct  to  the  lamp. 
The  rear  of  the  lamp  could  he  flanged  out  to  a  short  distauce  and  the  flange  (of  steel) 
pn>vided  with  peep  holes.  The  man  working  the  lamp  is  in  a  very  exposed  position, 
and  if  means  are  taken  to  pnunote  his  safety,  he  can  manage  the  light  with  coolness. 
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At  a  diitanoe  of  one  mile  And  a  half  from  the  90-centiiBeter  projector  were  the  eity 
boildinge;  and  nnmeroas  spires  aud  other  prominent  objects  were  in  si^ht  at  yariooi 
distances.  On  clear  dark  nights,  the  pnblic  baildings  were  very  plainly  yisible  to 
the  naked  eye  of  a  man  standing  at  the  projector.  But  I  found  that  it  was  impoasiUi 
for  the  eye  to  detect  objects  even  mnch  nearer  if  the  lamp  were  swuug  rapidly  around; 
OEless,  in  fact,  it  were  turned  verv  slowly.  This  has  direct  bearing  on  the  urn  i 
projectors  in  detecting  the  approacn  of  fast  torpedo  boats,  and  indicates  that  Don 
than  one  projector  on  one  side  of  a  ship  is  necessary.  The  number  of  projeeton  « 
each  side  should  be  such  that  the  area  swept  by  each  shall  be  so  small  tnat  the  li|^t 
may  be  revolved  with  the  necessary  slowness,  and  yet  that  so  short  an  intervd  shaO 
elapse  between  the  successive  returns  of  the  beam  to  a  certain  point,  that  in  Uiat 
interval  a  fast  torpedo  boat  could  approach  only  a  short  distance.  It  may  be  fonoi 
that  the  number  of  projectors  should  be  increased,  even  if  the  intensity  of  each  h 
diminished.    An  additional  reason  for  this  lies  in  the  fact  that  an  electric  lisht  int 

E rejector  may  be  extinguished  by  a  Gat  ling  in  a  torpedo  boat.  The  greater  the  uib- 
er  of  lights  the  less  the  loss  if  one  be  extinguished.  Another  reason  lies  in  th«  hA 
that  tor]^9do  boats  will  never  attack  a  ship  singly,  but  will  attack  in  concert  a  nam- 
ber,  say  twelve,  approaching  simultaneously  from  different  points.  If  an  insufficient 
number  of  projectors  be  on  board,  and  even  if  each  projector  be  able  to  pick  ap  one 
torpedo  boat,  each  projector  will  of  course  keep  its  light  on  the  torpedo  boat  it  hai 
picked  up,  and  the  other  boats  can  approach  in  complete  darkness,  and  take  up  ood- 
venient  positions  near  the  ship,  from  which  to  discharge  their  Whiteheads. 

With  a  view  to  seeing  how  the  light  would  look  to  an  approaching  enemy,  I  weit 
to  different  parts  of  the  city  and  observed  it  from  the  tops  of  hotels  and  other  el^ 
vated  places.  When  the  ray  was  turned  directly  on  me  when  I  was  one  mile  and  a 
half  distant,  I  read  the  fine  print  of  a  railroad  time  table  held  at  arm's  length.  Yet 
I  could  look  full  at  the  light  without  inconvenience.  While  at  this  distance  sod 
when  the  lamp  was  revolved,  elevated,  and  depressed,  &c.,  the  path  of  the  beaa 
through  the  atmosphere  could  be  seen  with  very  great  distinctness.  Even  when  the 
beam  was  thrown  at  right  angles  to  the  line  between  me  and  the  lamp,  it  ooold  be 
very  plainly  seen,  and  could  be  followed  to  the  distance  of  about  a  mile. 

With  a  view  to  getting  an  idea  as  to  the  effect  of  the  beam  upon  an  enemy  near  at 
hand,  I  frequently  turned  it  on  people  in  the  street  below,  who  were  about  100  feet 
distant.  Some  looked  directly  at  the  light  for  some  seconds^  thus  showing  that  the 
notion  that  an  enemy  cannot  fire  at  an  electric  light  is  a  mistake. 

There  were  no  dynamos  shown  at  the  exhibition  as  intended  for  search  lights.  Tet 
as  the  requirements  for  search  lights  are  not  difficult  to  meet,  there  would  be  no  diffi- 
culty in  getting  a  suitable  dynamo  from  any  of  the  leading  electrical  companies.  The 
Brush  **  compound  dynamo  "  would  seem  to  possess  some  advantages  over  the  otben, 
from  the  fact  that  two  similar  ones  could  be  used — one  for  the  search  lightsL  the  other 
for  the  incandescent.  Then  if  the  incandescent  and  search  lamps  were  made  to  work 
at  the  same  potential — a  thing  easily  done— one  dynamo  could  be  used  to  replace  ths 
other  if  broken  down,  as  it  would  very  seldom  happen  that  all  the  search  lights  aod 
all  the  incandescent  would  be  required  at  the  same  time. 

There  were  a  number  of  systems  shown  all  applicable  for  incandescent  lighting. 
A  comparison  between  them  would  be  premature,  from  the  fact  that  the  report  t^  the 
Board  of  Examiners  of  the  Exhibition  has  not  yet  been  published,  and  because  the 
three  leading  systems  will  shortly  begin  practical  trial  on  board  three  of  the  new 
cruisers. 

The  display  of  conductors  was  considerable.  Obviously  the  best  conductors  for 
shipboard  are  those  that  are  covered  with  lead.  It  is  understood  that  practical 
experiments  in  Germany  with  underground  conductors  have  shown  that  the  moei 
durable  thin^  is  a  lead-coated  conductor,  covered  with  braiding. 

The  exhibit  of  telephones  of  various  kinds  was  very  complete,  and  suggested  the 
advisability  of  devising  means  for  adapting  the  telephone  to  naval  pnrposes.    In  this 
connection  it  mav  be  stated  that  I  had  a  telephone  running  from  the  Grammes  op 
into  the  tower,  wnere  the  90-ceutimeter  projector  was  situated,  a  distance  of  aboot 
100  yards  as  the  wire  led.    As  the  building  was  a  temporary  affair,  and  built  of  vrood, 
and  was  full  of  machinery  in  motion,  the  vibration  of  the  structure  was  very  great- 
very  much  greater  than  any  vibration  on  board  ship,  except  at  the  instant  of  lirinf ; 
yet  even  when  the  vibration  was  at  its  greatest,  there  was  little  difficulty  in  eom- 
municating  between  the  two  ends  of  the  line.    But  since  the  ordinary  microphone 
transmitter  is  a  very  delicate  thing  for  use  on  shipboard,  I  experimented  with  a  viev 
to  using  magneto-transmitters  instead.    I  founa  that  the  receivers,  when  used  ai 
transmitters,  were  almost  entirely  unaffected  b^  the  shaking  of  the  building,  and  that 
it  was  perfectly  possible  to  carry  on  conversation  between  the  two  ends  of  the  Use, 
using  the  receivers  alternately  as  transmitters  and  receivers,  even  when  the  builiiijtf 
was  shakiug  greatly.    The  possibility  of  using  the  magneto-telephone  on  shipboan 
is  thus  clearly  shown,  especially  since  the  Bell  Company  make  regular  magoele 
transmitters  which   are  more  efficient  than  receivers  used  as  transmitters.    It  ii 
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mpectfully  sagicealied  that  a  telephone  line  coald  be  ran  on  board  ahip  from  the 
cabin  or  ezecatlve  officer's  office,  which  would  have  say  ten  etationi  in  eeries,  eaeh 
■tation  being  provided  with  one  receiver  and  one  magneto  transmitter.  A  call  signal 
ooaid  easily  be  arranged,  so  that  any  person — the  master-at-arms  for  instance— -eodU 
be  ^led.    The  saving  of  time  effected  by  such  an  arrangement  would  Ite  great. 

A  portable  telephone  was  shown  suitable  for  commnnieatlon  between  moving  ob- 
jects, such  as  two  ships,  two  boats,  a  ship  and  a  boat,  Ac.  The  insulating  wire  was 
woond  on  a  reel  and  was  in  contact  with  its  axle,  so  that  the  circuit  remained  un- 
broken as  the  wire  paid  out,  as  in  the  ordinarv  torpedo  reel.  The  uses  to  which  sneh 
»  contrivance,  or  a  somewhat  similar  one,  could  be  put,  are  evidently  numerous.  The 
wire  is  small  and  light.  One  very  obvious  use  would  be  in  communicating  with  land- 
ing psjties  and  picket  boats.  There  would  be  no  practical  difficulty  in  putting  the 
reel  with  its  telephone  into  a  boat,  and  letting  the  wire  pay  out  as  the  boat  advanced, 
and  in  reeling  up  when  the  boat  returned.  A  signal  boy  could  keep  the  wire  clear 
when  the  ship  swung. 

The  ordinary  microphone  transmitter,  if  used  on  board  ship,  would  undoubtedly 
require  more  care  than  the  magneto,  but  attention  is  respectfully  called  to  the  obvi- 
ous advantages  to  be  gained.  One  of  the  most  important  uses  would  doubtless  be  in 
keeping  up  communication  with  a  landing  party  on  shore.  Information  could  be 
^ven  by  tj^e  party  on  shore  or  by  sconte,  instructions  could  be  asked  and  received, 
reinforcements  or  extra  ammunition  called  for,  with  great  despatch,  at  a  time  when 
l^at  dispatch  might  be  necessary. 

In  the  case  of  a  fleet  at  anchor,  each  ship  could  run  her  wire  to  the  flagship.  Com- 
mimicatiou  between  the  ships  could  thus  be  made  much  more  quickly  and  accurately 
than  by  signal  flags,  ''wigwags,"  Ac, 

The  landing  place  for  the  navy  boats  at  any  of  the  cities  on  this  coast  and  in  some 
foreign  countries  could  be  permanently  connected  with  the  central  telephone  ex- 
change. Any  ship  anchoring  in  the  harbor  could  send  her  wire  ashore  at  once,  and 
connect  it  at  the  landing.  She  would  thus  be  able  to  hold  instant  communication 
with  the  navy-yard,  naval  hospital,  police  headquarters,  the  most  important  business 
houses,  Ac.  The  convenience  of  such  an  arrangement  would  be  very  great.  In  case 
a  ship  at  any  time  were  suddenly  ordered  to  sea,  much  time  in  preparation  would  be 
aaTcd,  as  arrangements  could  instantly  be  made  by  telephone  for  tne  delivery  of  the 
neceesaxy  stores. 

In  order  to  keep  the  wire  clear  as  the  ship  swung,  it  would  probably  be  best  to 
bring  it  on  board  over  the  bow,  so  that  the  ship  could  swing  around  it,  some  spare 
wire  being  coiled  on  a  reel  in  the  circuit,  in  order  to  pay  out  in  case  the  wire  fouled. 
Even  in  ease  the  wire  should  break,  it  could  be  hauled  in,  spliced,  and  run  out  again 
in  a  very  few  minutes.    A  signal  boy  could  be  detailed  to  tend  it. 

In  this  connection  attention  is  respectfully  called  to  the  scheme  for  electric  signal- 
ing without  wires  between  ships,  proposed  by  Prof.  A.  Graham  Bell,  and  some  modifi- 
cations of  it  proposed  by  other  scientists.  By  these  plans  a  strong  generator  of  elec- 
tricity on  board  ship  is  connected  to  one  earth-plate  at  the  bow  and  to  another  which 
trails,  say  200  yards  astern,  by  an  insulated  wire.  On  another  ship  is  a  suitable  cnr« 
rent-indicator  connected  to  two  similar  earth-plates.  Fart  of  the  current  will  be  com- 
pleted through  this  indicator,  so  that  preconcerted  makes  and  breaks  made  on  board 
the  first  ship  can  be  read  on  board  the  second.  If  the  current  be  alternating — such 
as  generated  by  an  alternate-current  machine— the  makes  and  breaks  can  be  detected 
on  board  the  second  ship  by  a  receiving  telephone.  Professor  Bell  stated  at  the  meet- 
ing of  the  American  Association  for  the  Advancement  of  Science  that  he  had  held 
communication  by  this  means  between  boats  separated  a  considerable  distance.  It 
may  be  also  recollected  that  communication  was  held  for  some  time  by  similar  means 
between  the  Isle  of  Wight  and  the  mainland,  when  the  regular  cable  was  broken.  The 
stretch  of  water  opposite  one  of  the  earth-plates  was  1  mile,  opposite  the  other  6  miles. 
Should  suitable  experiments  show  that  such  a  plan  can  be  made  practicable  for  gen- 
eral use,  its  value  would  be  very  great  for  communicating  between  ships  in  fogs,  sig- 
naling between  ships  of  a  fleet  at  sea,  dtc.  It  would  seem  that  the  possible  advan- 
tages are  such  as  at  least  to  merit  trial. 

An  excellent  velocimeter  was  shown  at  the  exhibition,  in  which  the  vibrations  of  a 
tuning-fork  made  and  broke  a  circuit  in  which  was  placed  a  stylus  pressing  on  a  strip 
of  chemically  prepared  paper.  This  paper  was  drawn  along  under  the  stylus  by  reel- 
ing it  by  band  from  one  reel  to  another,  uniform  speed  not  being  required.  The  stylus 
was  normally  short-circuited  by  a  wire  which  was  broken  when  the  projectile  left  the 
muzzle.  The  circuit  through  the  stylus  then  being  complete  a  series  of  dots  appeared 
on  the  paper,  one  dot  for  each  make  and  break.  In  the  particular  instrument  shown, 
the  number  per  second  was  100.  When  the  projectile  reached  the  distance  over  which 
the  time  of  flight  was  to  be  measured,  it  broke  the  circuit  through  the  stylus.  The 
number  of  dots  made  on  the  paper  was  the  number  of  hundredths  of  seconds  of  flight. 
By  drawing  the  paper  along  at  a  convenient  speed,  the  distance  between  the  dots  could 
readily  be  divided  by  ten.    Thus  the  time  oould  be  told  to  the  thousandth  of  a  see- 


is  a|ipAr«nt.  No  chants  whatever  wnnlil  l>e  ni'costiary  and  tbe  wheel  roal 
by  hand  or  l>y  electricity  at  will ;  hy  hand  iu  uase  the  electrical  arraagBiD 
of  nrder.  Tlie  aililitinii  also  of  anolhcr  dynamo  to  the  electric  plant  no 
would  be  attendrd  with  miuiei'oua  advaiita^n.  We  would  then  have  elre 
at  hand,  mndy  to  start  at  a  second's  notice  at  the  touchiiiK  of  >  key.  Tl 
eonid  be  nsed  for  steeriuK,  as  iudicated  aliove,  for  hoiiting  projectiles  i 
tram  the  inaEBzints,  for  workioK  the  yard  and  st-ay.  for  hoistiug  articl 
hold,  Ac,  wiut  more  ileapatch  and  less  noine  tlmn  is  now  possible.  An  eli 
pot  on  the  axle  of  >  niachlne-gun  alw>  would  enable  the  gnn  to  be  fired 
speed  and  oeciiracy  than  in  now  possible.  And  in  slraostany  case  in  whict 
motor  la  K^ared  to  a  shaft,  the  shaft  itnelf  is  not  changed ;  to  that  acci 
motor  will  not  prevent  the  shaft  being  revnlvinl  by  hand. 

A  convenient  apparatus  was  shown  at  the  Exhibition,  which  conaisteds 
indicator  in  the  pilot- bci use  ho  connecteil  withtlie  revHrsin);  mechanism  jn 
n  that  tbe  officer  of  the  deck  conld  tril  at  a  jflAnce  wb^th^r  the  euifinM 
eoinij  ahead  or  were  stopped. 

ther  convenient  nsB  for  electricity  on  boani  ship  maybe  niigge«t« 
the  ship's  bell  ia  replaced  by  a  large  fluctric  liell.  This  conld  be  strni 
qnarter-deck  without  sending  away  the  niesHCuger.  The  boats  could  l 
called  away,  tbe  Rt«am  taunoh  being  colled  by  striking  say  the  letter  i 
ealln  to  quarters,  mealn,  Ac,  could  be  similarly  made. 

As  the  possibility  of  successfully  adajvtiiig  electricity  to  ship  life  dep« 
npon  the  proper  arrangement  of  the  circuits,  tbe  impurtnnce  ih  manife 
double  circnits,  each  one  of  eiiongb  wire  1^  carry  tb«  full  cnrreut  aeoesHai 
one  ordinarily  carrying  only  half  tbe  cnrrent.  In  other  words,  tbe  mail 
led  fore  and  nft  on  each  side,  euob  main  being  large  enongh  M  carry  the 
both  sideH,  both  malMN  being  connected  across  the  deck.  In  caae  one  i 
away  or  utberwise  broken,  no  part  of  the  electrical  apparatus  will  be  thi 
action,  becanse  the  full  current  now  gopH  throiigb  the  other  main.  Tbe  Ij 
«BQ  now  lie  repaired.  Vav  doing  thin  quiukly,  I  would  suggest  that  ahor 
wire  be  kept  an  hand  with  spring  clanips  on  the  eudi.  Any  break  can, 
tbe«e,  be  quickly  bridged  over. 

I  have  tbe  honor  to  be,  sir,  very  respectfully, 


'"KtC 


f 


I 
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Xu  case  it  is  desired  to  put  the  helm  astarboard,  averse  the  current  by  moviug  K 

>  the  left.  The  motor  D',  bein^  wound  either  in  shuut  or  series,  continues  its  revo- 
ition  in  the  same  direction.  The  current  through  tlio  two  polarized  relays  P  R  and 
**  K',  however,  which  are  in  shunt  to  the  Riain  circuit,  is  now  chant^ed,  so  that  their 
wo  armatures,  which  were  before  held  away  from  the  wheel  W  by  the  current,  are 
LOW  forced  against  it.  The  wheel  W  has  ratchet-teeth  cut  in  it,  as  shown,  so  that 
lie  armature  of  P'  R'  causes  wheel  W  to  revolve  until  the  pointer  T  comes  into  con- 
act  w^ith  the  button  shown  near  its  end.  When  T  thus  comes  into  contact  with  the 
>nttou  another  shunt  is  closed,  going  through  W,  T,  and  the  electro-magnet  M,  which 
ben  draws  in  its  core  and  puts  the  helm  astarboard. 

To  right  the  helm,  move  K  to  the  right  again,  restoring  the  positive  current,  thus 
aasing  P  R  and  P'  R'  to  draw  their  armatures  away  from  wheel  W.  Spring  S  now 
raws  T  away  from  button,  M  is  demagnetized,  and  rudder  freed.  To  put  helm  aport, 
averse  current  by  K,  move  K'  an  instant  to  right  and  immediately  back  to  the  left. 
be  act  of  reversing  moves  T  to  the  tirst  button,  as  just  shown ;  but  the  movement  of 
*  to  the  right  puts  in  the  resistance  R,  thus  weakening  the  current,  so  that  spring 

draws  armature  of  P'  R'  away  from  wheel  W,  though  armature  of  P  R  still  is 
)ld  against  it  to  steady  it.  K'  being  now  quickly  moved  back  to  the  left,  current  is 
X^in  increased,  and  armature  of  P-  K'  is  again  forced  against  W,  thus  forcing  it  to 
•volve  until  T  comes  into  contact  with  the  second  button.  A  shunt  is  now  closed 
trough  W,  T,  and  M',  and  helm  is  put  aport. 

It  will  be  noted  that,  though  in  putting  the  helm  to  port  the  current  first  is  shunted 
ifough  M,  yet  the  current  thus  sent  through  M  lasts  but  an  instant. 
To  right  the  helm,  restore  positive  current,  as  before. 
Xd  case  it  is  desired  to  fire  at  will,  proceed  as  in  putting  helm  aport,  then  move  K' 

>  the  right  and  back  again,  the  additional  movement  of  K'  moving  T  to  the  third 
utton  shown,  thus  closing  another  shunt  through  VV,  T,  and  the  fuze.  Normally,  a 
^unt  current  is  constantly  closed  through  the  posts  B,  A,  the  resistance  R',  and  the 
i^e;  but  R'  is  so  great  that  the  current  is  too  weak  to  fire  the  torpedo.  If,  now,  the 
^rpedo  strikes  a  ship,  P  is  forced  in,  thus  bridging  over  R',  and  sending  a  strong  cur- 
)iit  through  the  fuze,  thus  firing  it. 

M  and  M'  may  be  electro-motors. 

I  have  the  honor  to  be,  very  respectfully, 

B.  A.  FISKE, 
Lifutenant,  United  States  Navy. 
Capt.  Montgomery  Sicard,U.  S.  N., 

Chief  of  Bureau  of  Ordnance, 


TORPEDO  BOARD. 

49 


1884 

MiLFORD,  Conn.,  March  4, 1884. 

{Sir  :  Conformably  to  the  Department's  order  of  the  20th  ultimo,  herewith  appended, 
larked  A,  the  Torpedo  Board  assembled  at  this  place  on  the  28th  ultimo,  "  to  witness 
le  trial  of  a  new  torpedo-boat,"  a  modification  of  the  Lay.-Haight  tj'pe,  presented 
►r  trial  by  the  American  Torpedo  Company  of  New  York.     The  boat  was  a  cylinder 

1  form,  with  wedge-shaped  bow,  vertical  cutwater  and  tapering  st-ern,  like  the  Lay- 
[aight  boat  belonging  to  the  Department,  and  now  at  the  Torpedo  Station  at  New- 
ort,  R.  I.,  but  of  smaller  dimensions,  being  14  inches  in  diameter  and  26  feet  in 
)ngth.  It  was  mounted  on  a  cradle  or  car  which  ran  on  an  inclined  railway  from  a 
[>vered  shed  into  the  water. 

When,  after  due  preparation,  the  word  was  given  to  "  fire,"  a  workman  stepped  for- 
ward and  opened  two  valves  on  top  of  the  boat  near  the  midship  section,  then  giving 
3veral  turns  with  a  crank  on  one  side  of  the  boat  unshipped  the  crank. 

The  car  was  allowed  to  run  down  the  incline,  under  control  of  a  tackle,  and  when 
he  torpedo-boat  reached  the  water  a  pin  was  pulled  out  of  the  frame  by  holding  on 
0  a  line.    The  removal  of  this  pin  allowed  two  strong  springs  to  throw  the  frame, 

2  which  the  boat  was  resting,  suddenly  forward  and  down  clear  of  the  boat.  The 
3rpedo-boat  was  thus  shot  forward  a  few  feet  by  the  impetus  derived  from  moving 
apidly  down  the  incline  and  the  action  of  the  springs  referred  to. 

As  soon  .as  it  was  seen  to  bo  clear,  the  word  **  go"  was  given  by  Mr.  Winsor  of  the 
.merican  Torpedo  Company,  who  gave  all  the  directions  during  the  trial,  Lieuttenant 
lommandt^r  Jewell,  of  the  Bo«rd,  manipulating  the  key-board  of  the  Haight  electrical 
pparatus  as  the  different  orders  were  given. 

At  the  order  "go,"  the  throttle- valve  was  opened  and  the  boat  started  off  immedi- 
tely  at  a  high  speed,  but  listed  at  once  some  30^  and  continued  to  be  so  listed  until 
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the  engine  stopped,  when  it  was  observed  that  the  boat  took  up  a  list  of  several  de- 
grees to  starboard,  showing  that  she  had  been  ballasted  against  the  action  of  ibe 
propeller  but  not  suflk-ienfly.  The  Board  was  informed  that  this  was  the  first  nm 
had  with  the  propeller  used. 

As  it  had  been  determined  that  the  trial  should  be  to  show  the  action  of  the  \xai 
generally,  and  not  with  special  reference  to  speed,  the  course  was  somewhat  intfii- 
lar  to  show  that  she  was  under  control  of  the  operator  on  shore.  The  boat  answered 
her  starboard  helm  very  quickly,  turning  rapidly  under  its  influence;  with  the  port 
helm  she  was  not  so  quick,  but  as  a  whole,  it  may  be  said  that  the  direction  of  theboit 
is  under  ihe  control  of  the  manipulator  on  shore. 

The  general  course  steered  was  toward  a  spar  buoy  said  to  be  one-half  mile  froi 
the  starting  point,  the  buoy  having  been  loratetl  by  reputable  surveyors  of  Bnd|^ 
port  and  New  Haven.  The  boat  passed  near  the  buoy,  but  on  the  inshore  side,  two 
minutes  after  the  engines  were  started,  so  far  as  could  be  seen  from  the  positiooot- 
cupied  by  the  Board.  No  person  was  stationed  near  the  buoy.  The  tide  bad  been 
running  ebb  about  one  hour  and  a  half  and  was  of  about  two  knots  strength.  Ito 
direction  was  from  a  point  about  45°  to  starboard  of  the  bearing  of  the  buoy. 

A  light  breeze — force  2 — was  with  the  tide,  and  a  slight  ripple  followed  wind  and 
tide.  The  engines  of  the  boat  slowed  down  very  perceptibly  at  the  end  of  two  min- 
ntes,  working  on  two  minutes  more  at  a  rapidly  decreasii>g  speed.  A  small  boat  «ai 
sent  out  to  tow  it  back  to  the  cradle,  and  in  about  thirty  minutes  the  torpedo  wasin 
the  rests  and  hauled  up  into  the  shed. 

The  attention  of  the  Board  was  called  to  the  fact  that  a  part  of  its  outer  shell  ▼» 
warmer  than  the  atmosphere. 

The  boat  was  now  opened  to  allow  the  Board  to  see  and  examine  the  interior.  TU 
points  of  diflerence  between  this  boat  and  the  Lay  Haight  boat  now  at  the  Torpwld 
Station  are:  hrst,  in  the  size  and  weight  of  the  boat;  and,  second,  inthemetboilused 
for  expanding  the  liquid  carbonic  acid  and  maintaining  it  at  a  snflScieutl^'  high  tea- 
perature.  This  boat  is  one  foot  and  a  half  longer,  and  five  inches  smaller  in  diaoie- 
tec,  and  weighs  but  1,295  pounds.  The  expander  is  a  copper  cylinder  12  inches  in 
diameter  and  48  inches  in  length,  containing  a  coil  of  75  feet  of  pipe,  75-inch  intensil 
diameter.  This  coil  is  disponed  in  the  lower  part  of  the  cylinder,  and  is  immersed  is 
dilute  sulphuric  acid — 77. 5  pounds  acid  to  20. 5  pounds  of  water.  In  the  upper  put 
of  the  cylinder  there  is  hung  on  a  longitudinal  axis  a  copper  trough  containing  ILd 
pounds  of  lime.  The  top  of  this  trough  is  covered  with  a  rubber  cloth,  cemenledto 
Its  edges.  Underneath  this  cloth  a  chain  is  run  which  is  secured  by  several  hooks* 
the  main  or  outside  cylinder.  The  axis  is  continued  at  one  end  through  a  stuffingbou 
and  has  a  cogged  wheel  which  gears  into  a  worm  ;  this  latter  can  be  turned  by  acrank 
shipped  from  outside  the  boat. 

The  action  of  the  expander  is  as  follows:  When  it  is  desired  to  run  the  boat,  the 
carbonic  acid  stop-valve  being  opened,  and  the  crank  mentioned  above  turned,  the 
throttle-valve  is  opened  by  the  electrical  apparatus,  the  liquid  carbonic  acid  tio*"* 
from  the  bottom  of  the  flank  through  the  valves  into  the  piping,  where  it  expands, 
and  where  the  natural  lowering  of  temperature  is  prevented  by  its  being  surrouaded 
with  the  heating  mixtnre.  which  is  capable  of  maintaining  a  high  temperature  for  a 
considerable  time.  The  sketch  marked  **  B,"  herewith  appended,  shows  the  arrange- 
ment of  the  apparatus.  Thirty-five  miiiutes  after  the  engines  stopped,  the  cover  hav- 
ing been  taken  ofl*for  the  purpose,  the  following  temperatures  were  observed,  namely, 
sea- water,  38*^;  air,  46°;  expander  compartment,  85°;  interior  of  expander  cylinder. 
210°  F.  All  pipes,  connections,  the  engines,  and  other  parts,  were  free  from  any  sign 
of  frost  or  ice.  The  wire  used  was  about  -^f  inch  in  diameter,  insulated  with  gutt*- 
peroha.  The  insulation  increased  its  diameter  to  about  i  inch,  and  its  length  was 
said  to  be  one  statute  mile. 

The  engine  is  of  the  Brotherhood  type  cylinder,  3. 75  inches  diameter,  length  ot 
stroke  2. 5  inches.    The  pressure  that  follows  full  stroke  is  said  to  be  250  pounds. 

The  propeller  is  two-bladed,  18  inches  pitch,  15. 5  inches  diameter,  and  runs  at  twice 
the  speed  of  the  engine.  The  flask  for  carbonic  acid  contained  110  poudds  of  hqoid 
acid,  its  capacity  being  3.5  cubic  feet  approximately. 

A  second  trial  for  direct  run  and  speed  was  delayed  until  the  afternoon  of  the  3d 
instant  by  bad  weather,  ice  blocking  up  the  harbor,'and  low  tides.  Shortly  afterhigh 
tide  of  that  day  the  Board  was  present  prepared  to  determine  the  speed  over  the  half 
mile.    To  determine  whether  the  speed  was  uniform,  an  additional  buoy  had  been 

S laced  midway  between  the  starting  and  half-mile  buoys,  under  the  supervision  wf 
Ir.  H.  J.  Kellogg,  civil  engineer,  a  copy  of  whose  certificate  is  herewith  appended, 
marked  **C."  Watches  were  compared  and  members  of  the  Board  stationed  at  the 
most  advantageous  points  to  observe  the  passage  of  the  torpedo,  one  member  gviof 
out  in  a  bout  to  the  half-mile  buoy.  A  system  of  signals  wa«  arranged  by  which  ike 
times  of  passing  the  three  buoys  could  be  taken  by  each  observer. 

Everything  being  reported  ready,  the  car  was  run  into  the  water,  the  boat  launched 
clear,  and  the  word  *'go"  given,  but  the  engines  failed  to  start  and  the  boat  grada- 
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mlly  sank,  stern  first,  her  bow  remaining  out  of  water.  She  was  now  towed  in  and 
«nto  the  car,  and  hauled  up,  and  on  being  opened  it  was  found  that  the  electrical  ap- 
'paratus  was  out  of  order,  and  that  the  workmen  had  failed  to  put  into  the  cable  com- 
partment, which  is  open  to  water,  two  tin  cans  meant  to  exclnde  a  portion  of  the 
wat«r ;  the  loss  of  their  buoyancy,  20  pounds,  accounting  for  the  sinking  of  the  boat. 
In  the  expander  compartment  it  was  noticed  that  the  heating  mixture  had  leaked  out 
from  the  expander  cylinder.  This  was  owing  to  the  fact  that  the  two  glands  at  the 
ends  of  the  coil  were  not  properly  set  up ;  they  were  not  even  hand- tight. 

Mr.  Haight,  the  inventor  of  the  electric  apparatus,  operated  the  kt-y-board  on  this 
occasion,  and  the  entire  manipulation  of  the  boat  and  its  appliancfs  was  by  the  em- 
ployes of  the  Torpedo  Company.  It  was  determined  to  have  another  trial  at  day- 
li);ht  the  next  morning,  when  the  company  said  everything  would  be  ready,  provided 
the  tide  served  well ;  but  the  morning  tide  provt-d  to  be  too  scant  fur  the  run  over  the 
course,  and  the  bay  beginning  to  fill  with  ice  from  the  severe  cold,  the  company  con- 
elnded  to  abandon  any  further  efforts  for  another  trial  at  that  juncture— wherefore 
the  Board  adjourned  and  its  members  returned  to  their  several  stations.  .,d 

Very  respectfully,  your  obedient  servants,  '-w^UH 

GKO.  E.  BELKNAP. 
Captain f  U.  S.  N.^  and  rreMdcntot'  Board,  I 

E.  O.  MATTHEWS, 
Captain,  U,S.  N.^and  Member  of  Board, 
THEO.  F.  JEWELL, 
Lieutenant' Commander,  U.  S.  N.,  and  Member  of  Board. 

W.  MAYNARD, 
Lieutenant^  U,  S.  N.y  and  Member  of  Board. 

A.  R.  COUDEN, 
Lieutenant^   U.  S.  iV.,  and  Member  of  Board. 
Hon.  William  E.  Chandler, 

Secretary  of  the  Navy,  JVashington,  D.  C. 


C. 

MiLKORD,  Conn.,  March  ^,  1884. 

Dkar  Sib  :  I  have  this  day  made  a  survey  of  the  ourse  at  >Iilford,  Conn.,  where 
torpedo  experiments  are  being  made  by  Mr.  Winsor,  and  can  certify  that  the  distance 
from  inner  to  outer  buoy  is  one-half  mile,  and  that  I  have  located  a  buoy  half-way 
between  the  said  inner  and  outer  buoys. 
Respectfully,  yours, 

H.  J.  KELLOGG, 

Civil  Engineer. 
Captain  Belknap, 

President  Torpedo  Board. 
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U.  S.  Training  Squadron,  U.  S.  Flagship  New  Hampshire, 

Newport,  R.  /.,  March  5,  1884. 

Sir:  Agreeably  to  Department's  order  of  February  20, 1  repaired  to  Milford,  Conn., 
on  the  2Hth,  and  witnessed  a  trial  of  the  Lay  torpedo  boat. 

The  trial  was,  in  the  main,  satisfactory,  but  as  additional  data  were  required  further 
tests  were  deferred  till  the  following  day. 

On  the  29th  Milford  Haven  became  packed  with  ice,  and  no  further  attempts  were 
made  till  the  3d  of  October.  On  that  day  the  boat  was  placed  in  the  water,  but  owing 
to  an  oversight  on  the  part  of  one  of  the  employes  the  wires  failed  to  work,  and  no 
farther  trial  was  made. 

In  justice  to  the  owners  of  the  torpedo  it  should  be  stated  that  this  failure  did  not 
appear  to  be  attributable  to  any  error  in  principle,  or  defect  in  its  construction. 

The  boat  is  known  under  the  name  of  the  *'  Combination  Torpedo, ''  and  is  owned 
by  the  American  Torpedo  Company. 

It  may  be  briefly  described  as  a  steel  cylinder  with  tapered  ends.  It  is  made  up 
of  four  sections,  has  a  total  length  of  twenty -four  feet  by  fourteen  inches  diameter; 
is  capable  of  carrying  100  pounds  of  dynamite,  and  weighs  when  ready  for  service 
about  1,300  pounds. 

The  motive  power  is  carbonic  acid  gas,  which  operates  a  Brotherhood  engine  with 
a  two-to-one  gearing  and  a  two-bladed  propeller. 

In  one  of  the  compartments  into  which  the  boat  is  divided  is  plaped  a  coil  of  single 
nsulated  copper  wire,  the  length  of  which  limits  the  controllable  range  of  the  boat. 
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a.  the  preseot  instance  this  range  was  said  to  be  half  a  mile.    The  standing  part 

;he  wire  was  attached  to  the  transmitter  placed  near  the  midship  body  of  the 

.t. 

lie  mnning  part  passes  out  through  the  axis  of  the  shaft  beyond  the  propeller 

L  thence  to  the  key -board. 

The  electric  current  was  generated  by  a  chemical  battery  of  50  cells. 

)y  means  of  the  one  wire  the  operator,  placed  at  the  key-board,  is  enabled  to  per^ 

m  the  following  functions :  to  start  the  engine ;  to  stop  it ;  to  put  the  helm  to  star- 

ird,  and  put  it  to  port;  to  fire  the  charge  at  will;  to  lire  the  charge  by  contact. 

The  helm,  being  retained  in  its  normal  position  amidships  by  means  of  a  steel  spring* 

nmes  the  position  of  **  steady^'  as  soon  as  released  from  starboard  or  port. 

The  rudder  is  placed  forward  of  the  propeller  and  can  be  moved  over  an  arc  of  35^ 

th  the  axis  of  the  boat. 

I^ith  the  throttle  open  and  the  rudder  amidships  it  is  obvious  that  the  boat  wiU 

rsue  its  course  until  the  wire  is  expended:  then  severing  the  wire  connection  at 

e  transmitter,  it  will  continue  a  theoretically  straight  course  till  the  motive  power 

comes  exhausted. 

The  boat  was  put  afloat  in  smooth  water  at  2  p.  m.  on  the  28th,  wind  northwest  fVom 

>  to  4,  tide  ebb ;  course  nearly  at  right  angles  to  wind  and  tide.     It  started  off  at 

bigh  rat«  of  speed  and  seemed  to  be  under  the  full  coutrol  of  the  operator,  going 

starboard  and  to  port  as  desired. 

The  space  gone  over  was  Judged  to  be  about  half  a  mile,  and  the  time  recorded 

IS  two  minutes;  but  these  estimates  are  too  rough  to  be  relied  upon. 

[n  the  earlier  trials  it  was  found  that  the  rapid  evolution  of  gas  reduced  the  tem- 

ratnre  in  the  chambers  to  the  freezing  point.    This  difficulty  is  now  sought  to  be 

)rcome  bv  the  use  of  a  chemical  heater;  but  while  believecl  to  be  successful,  the 

^ing  of  the  temperature  in  time  to  verify  the  assumption  was  not  practicable. 

'^rom  the  trial  of  the  28th,  I  am  led  to  conclude  that  the  movements  of  the  '^Cora- 

ation  Torpedo'' may  be  controlled  in  smooth  water  while  within  the  limits  of 

range. 

That  the  larger-sized  boats  carrying  a  mile  and  a  half  of  wire  would  have  sufficient 

i|;e  for  all  practical  purposes. 

^bat  with  the  operator  and  observer  placed  within  bomb-proof  chambers,  under 

I  protection  of  heavy  batteries,  they  would  prove  formidable  adjuncts  to  the  de- 

Hive  works  of  rivers  and  harbors. 

That  they  can  be  operated  at  night  without  the  protection  of  batteries. 

That  from  monitors  as  bases  they  could  be  projected  against  an  enemy's  fleet  with 

5at  effect. 

That  they  can  be  sent  beyond  the  controllable  range,  by  dropping  the  wire,  and 

Dning  as  long  as  the  motive  power  lusts. 

Very  respectfully,  your  obedient  servant, 

S.  B.  LUCE, 
Commodore^  United  States  Navy^  Commanding  Training  Squadron. 

Son.  William  E.  Chandler, 

Secretary  of  the  Navy^  Washington ^  D,  C, 


46^ 
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United  States  Receiving  Ship  Colorado, 

Navy- Yard,  Brooklyn,  March  8,  1884. 

5iR:  In  obedience  to  your  orders  of  February  20,  ult.,  1  have  to  make  the  followlnfl^ 
>ort  of  the  result  of  the  trial  of  the  ''Combination  "  torpedo-boat  which  took  place  at 
Iford.  Conn.,  on  February  28.  The  boat  experimented  wifh  is  26  feet  in  length 
d  14  inches  greatest  diameter— pi-oiiellcd  by  a  two-bladed  screw  of  15^  inches  diam- 
sr  and  18  inches  pitch.  The  weight  of  boat,  when  charged  for  ordinary  work,  is  be- 
een  1,200  and  1,:J00  pounds — the  displacement  of  boat  between  1,400  and  1,500 
unds.  The  Uask  containing  the  motive  power  (liquid  carbonic  acid)  is  of  the  same 
e  transversely  as  the  other  cylindrical  portions  of  the  boat,  and  takes  its  place  in 
9  arrangement  as  one  of  ihe  sections  of  thr  hull. 

The  "  expander,"  a  copper  cylinder  surrounding  the  pipes  which  lead  from  the  flask  to 
3  engine,  is  filled  with  a  solution  of  sulphuric  acid,  lime,  and  water;  it  is  a  new  fea- 
re  in  the  toriM»do  and  is  an  improvement^  as  it  prevents  congelation  in  the  pipes,  cyl- 
iers,  &c.,  and  allows  the  full  force  of  the  gas  to  be  used  in  propelling  the  boat, 
the  first  run,  which  wa«  a  trial  for  steering,  the  boat  obeyed  the  helm  readily 
len  turned  to  port ^  but  was  slower  when  turning  to  starboard,  owing  to  the  action  of 
3  screw.  After  the  run  the  boat  was  towed  in  and  opened,  the  interior  wa«  warm 
[I  showed  the  good  effect  of  the  sulphuric  acid  mixture  in  preventing  congelation 
aforesaid.    The  amount  of  liquid  carbonic  acid  carried  in  the  flask  experimented 


518       REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 

with  was  about  110  ponuds,  with  a  square  inch  pressure  of  about  800  jponnds.  Tte 
single  wire  which  connected  the  boat  with  the  shore  station  was  of  English  in^ 
No.  55,  Stubbs'  gauge,  and  the  currents  sent  through  it  to  perform  the  moTementiii 
the  different  valves  of  the  engine  were  effective. 

A  boat  of  these  dimen^ion8  carries  too  1imit«'d  motive  power  and  wire  for  effect!^ 
work  in  anything  but  narrow  wat«'r-ways  with  deep  cnannels;  it  could  be  eaalj 
stowed  on  board  nhip,  aH  al^o  the  flasks  and  other  apparatus,  but  the  delicacy  oftk 
instruments,  their  liability  to  disarrangement,  and  the  extreme  care  necessary  to  pre- 
vent any  interruption  of  the  electrical  current,  by  which  the  functions  of  the  boit 
would  be  paialyzed,  the  intricate  arrangement  of  wires,  all  of  which  require  theean- 
fnl  hand  of  an  expert,  together  with  the  difficulty  of  obtaining  space  on  board  io 
which  to  generate  the  motive  gas,  all  militate  against  their  being  carried  as  part  of 
the  armament  of  cruisers  c^xposed  to  all  the  heroic  movements  of  the  storm  wavestsd 
cross  s^as  which  that  class  of  vessel  must  encounter,  while  it  is  evidently  inipfic- 
ticable  to  manipulate  them  from  a  vessel  in  motion  against  another  moving  obi(«i 

On  the  other  hand,  this  *' combination''  boat  seems  adapted  especially  to  the  defeoM 
of  ports,  harbors,  narrow  channels  of  rivers,  and  even  of  open  roadsteads,  when 
manipulated  from  the  decks  ot  vessels  anchored  therein.^  Under  these  circnmstADcei 
this  torpedo  can  be  handled  almost  as  accurately  as  a  common  steam-launch  briti 
helmsman.  It  wonld  be  a  valuable  attacbroeat  to  a  monitor  at  anchor  for  the  pro- 
tection of  an  outside  channel,  and  wonld  make  the  running  down  or  ramming  of  sack 
a  vessel  a  difficult  and  improbable  feat. 

A  trial  for  speed  was  to  have  l)een  attempted  on  March  3,  but  owing  to  thecar»- 
leshness  of  some  of  the  company's  employes,  the  connections  were  ermneous,  thetis 
air-tnnks  in  the  wire  com}»artnient  were  left  out,  and  the  torpedo,  on  being  laaocbed, 
sunk.  This,  although  a  part  of  tbe  trial,  should  not  militatn  against  the  nsefulxMS 
and  cax)abilitie8  of  the  tofpedo  as  already  proven.  Tbere  being  no  probable  oppof- 
tunity  for  another  sp^ed  trial,  the  Board  having  separated,  I  beg  to  present  thii  ai 
my  report  of  the  result  of  the  trial. 
I  am,  sir,  respectfully,  &c., 

W.  A.  KIRKLAND, 
Captain,  United  States  Xan, 

Hon.  William  E.  Chandlek, 

Secretary  of  the  Sovy^  Washington f  D.  C. 


Philadelphia,  Pa.,  March  S,  1864. 

Sir:  In  obedience  to  the  order  of  the  Department,  of  the  21st  February— directing 
roe  to  proceed  to  Milford,  Conn.,  to  witness  the  trial  of  a  Lay  torpedo-boat  on  the  2ti^ 
of  that  month — I  have  the  honor  to  submit  the  following  report : 

I  arrived  at  Milford,  Conn.,  on  the  afternoon  of  February  27,  and  on  the  aftemoooof 
the  28th,  in  company  with  a  number  of  naval  officers  and  other  gentlemen  witnessed 
tbe  launching  and  running  of  the  torpedo-boat,  the  methml  of  taking  the  boatoatof 
the  water  after  she  had  been  towed  back  to  the  shore,  the  taking  off  of  the  severil 
removable  covers  forming  a  considerable  portion  of  the  top  of  the  hull,  and  exMi- 
ined,  as  thoroughly  as  the  occasion  and  circumst>auces  would  permit,  the  mechani»i 
of  various  sorts  cont<aiued  within,  and  the  method  of  construction  pursued,  aswdl 
as  the  function  performed  by  the  various  parts,  composing  a  very  curious  and  inter- 
esting, as  w  ell  as  formidable  implement  of  war 

I  lett  Milford  on  Tnesday,  tbe  4th  of  March. 

The  hull  of  the  boat  is  24  feet  8|  inches  long  from  the  forward  edge  of  the  stemt^ 
the  after  end  of  the  metallic  portion  of  the  stern  compartment.  A  wooden  tampion 
extends  1^^  inches  beyond  this.  From  the  end  of  the  tiring-pin,  piercing  the  stem,  W) 
the  end  of  the  tube  secured  to  tbe  sc  ew-propeller's  hub,  and  projecting  5  iuchee 
beyond  it,  the  distance  «»r  length  is  26  feet.  When  equipped  for  service  the  boat  i« 
said  to  weigh  l,2i>5  pounds. 

The  hull  is  of  metal,  and  is  cylindrical  in  form,  except  the  bow  and  stern  compart- 
ments, and  is  14  inches  external  diameter.  The  sheet  iretal  ot  the  hull,  except  Uw 
bow  conip«rtnient,  is  opeu-bearth  steel  -JV  i"ch  thick,  and  made  by  Singer  &  Nimick 
of  Pittsbnrgb,  Pa.  The  bow  compartment  is  made  of  sheet  braas  -j^^  inch  thick,  and 
has  a  straight  cast  brass  vcitical  stem,  pierced  at  its  middle  by  the  tiring-pin. 

The  caibiMiic  acid  container  or  tlask  is  wrought  iron  and  forms  a  compartment  of 
the  hnll.  There  are  eight  ccunpartnieuts  in  all,  of  different  lengths,  formed  by  »^tf 
bulkheads  of  steel  i  inch  thick  and  riveted  to  brass  tlanges  i^  inch  br«iad  at  their 
peri j)hery,  to  which  the  plates  of  the  hull  are  riveted.  Each  compartment,  except 
the  ilask,  is  capable  of  being  opened.  Those  two  situated  forward  of  the  tiask  bare 
arm-holes  in  them  on  top,  and  the  five  situated  abaft  the  flask  have  removable  coreit 
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Tarying  from  one-third  to  one-half  the  circnmference  of  the  hnll  and  of  the  fall 
1en|2^th  of  their  compartments,  except  the  after  one,  where  the  removable  cover  is 
about  two-thirds  of  its  length.  The  top  of  the  hnll  is  perfectly  straight  from  stem 
to  stern,  and  the  bottom  is  perfectly  straight  and  parallel  to  the  top  from  the  stern  to 
the  beginning  of  the  aftermost  compartment — which  is  53^  incbe.s  long — where  it 
slants  upward  toward  the  top  and  terUii nates,  3  inches  from  it,  at  the  extreme  alter 
'end  or  8tern — the  three-inch  hole  tht^n  being  closed  by  a  wooden  tampion. 

The  hnll  is  built  in  two  parts,  and  between  them  the  flask  is  inserted,  which  makes 
three  parts  comprising  the  completed  boat. 

The  bow  or  forward  compartment  is  wedge-shaped,  and  wh»»n  viewed  in  projection 
apon  the  horizontal  central  plane  presents  the  form  of  a  longitudinal  section  of  half 
or  nn  (elliptic  spindle.  This  compartment  is  34^  iuches  long  frou  theforw^trd  edge  of 
the  Hteni  to  the  bulkheads  at  its  after  eud,  where  it  is  14  inches  diameter.  It  is  to 
contain  the  explosive  and  the  electrical  apparatus  fur  tiring  it. 

The  Ufxt  compartment  abaft  it  is  cylindrical  in  form,  3;)  inches  long  and  14  inches 
•diameter,  and  is  empty,  filled  with  air.  Upon  its  arm-hole  cover  stands  the  sight  or 
Ij^uide  rod,  with  a  small  flag  attached  to  its  head.  The  al'ter  bulkhead  of  this  com- 
partment is  entirely  of  steel,  there  being  no  brass  flange  riveted  to  it;  it  is  concave 
on  its  after  side  to  conform lo  the  hnad  or  end  of  the  flask.  These  two  compartments 
form  the  forward  removable  portion  of  thw  hull. 

The  flask,  which  is  inserted  here,  is  secured  by  a  central  stud,  H  inches  diameter, 
forged  upon  its  end,  to  the  concave  bulkhead,  which  it  pierces,  and.  receiviug  a  grom- 
niet,  washer,  and  nut  on  the  opposit<e  side,  binds  bhem  flrmly  and  tightly  together. 
The  flask  is  wrought  iron.  ?S  inches  long,  exclusive  of  its  dome-shaped  ends,  which  are 
convex  and  formed  to  a  10-inch  radius,  and  is  14  inches  diameter.  It  forms  the  third 
compartment  of  the  hnll,  and  one  of  the  removable  parts  of  the  boat.  The  after 
removable  portion  of  the  hull  is  secured  to  the  flask  in  a^ similar  manner  to  the  for- 
ward removable  portion,  the  1^-inch  stud  forged  upon  the  flank's  end  piercing  the 
all-steel  bulkhead,  and,  by  the  groinmet,  washer,  and  nut,  binding  them  flrmly  and 
tightly  together.  • 

The  fourth  compartment  is  cylindrical  in  form,  72  inches  long  and  14  inches  diamet-er. 
It  contains  the  heater.  The  pipes  connecting  the  flask  with  the  propelling,  starting 
and  steering  engines  pass  through  this  compartment.  Upon  the  aftor  end  of  its  re- 
movable cover  stands  a  tube,  open  to  the  cavity  of  the  hnll,  and  is  one  of  the  guide 
rods. 

Thn  fifth  compartment  is  16^  inches  long  and  14  inches  diameter.  It  contains  the 
coiled  conductor  and  two  tin  floats.  The  pipes  to  the  engines  also  pass  through  this 
compartment.  The  conductor  or  cable  tube  begins  here  and  opens  through  the  after 
bulkhead,  its  mouth  being  3  inches  diameter. 

The  sixth  compartment  is  cylindrical,  33i  inches  lon.g  and  14  inches  diameter.  It 
contains  the  controlling  or  throttle  valve,  the  starting  engine  and  its  electro-magnet, 
the  reducing  valve  in  the  pipe,  connecting  the  flask  with  the  starting  and  steering 
engines,  and  the  current  director.  The  pipes  to  the  engines  abaft  and  the  conductor 
tube  pass  throngh  this  comi^artment. 

The  seventh  compartment  is  cylindrical,  15  inches  long  aud  14  inches  diameter.  It 
contains  the  propelling  engine,  its  exhaust  pipe  passing  out  at  the  bottoui  of  the  boat 
with  its  end  turned  af  ,  beneath.  The  pipes  to  the  engines  abaft  and  the  conductor 
tube  pass  through  this  compartment. 

The  eighth  and  last  compartment  is  a  frustum  of  a  cone,  the  parallel  plane  of  the 
base  and  vertex  being  perpendicular  to  a  slant  side.  It  is  53^  inches  long  aud  is  14 
inches  diameter  at  forward  end  and  3  inches  diameter  at  after  end.  It  contains  the 
gear  wheels  of  the  engine,  the  crank  shaft  and  its  journal,  the  steering  engine  and  its 
-electro-magnet,  the  rudder-head  aud  yoke,  the  spring  for  steadying  the  rudder,  and 
the  propeller  shaft. 

Ai  several  places  provision  is  made  for  the  escape  of  any  pressure  which  might  ex- 
ist within  the  cavity  of  the  hnll  by  escape  valves  opening  outboard. 

The  motive  agent  employed  is  carbonic  acid  gas.  The  motive  machinery  consists 
of  a  container  or  flask  for  the  liquid  carbonic  acid  and  any  gas  existing  in  connection 
with  it,  a  heater  and  expander  for  gasifying  the  liquid  acid  and  expanding  it,  and  for 
supplying  heat  to  ctmipensatefor  that  absorbed  by  the  gasification  of  the  liquid  acid; 
au  engine  for  actnating  the  screw-propeller,  an  engine  for  actuating  the  rudder,  and 
an  engine  for  actuating  the  controlling  or  throttle-valve  of  the  propelling  engine. 

The  flask  is  wrought  iron,  withont  seam  or  joint  of  any  kind,  biding  an  enure  forg- 
ing welded  up  and  formed  to  the  reqnired  shape.  It  is  a  cylinder  3ti  inches  long  and 
14  inches  diameter  externally,  with  convex  ends,  upon  each  of  which  is  forged  a  cen- 
tral stud  1^  inches  diameter,  threaded,  »nd  of  snfllcient  length  to  accdnunodate  the 
washer  and  nnt  nsed  in  binding  the  Ik)w  aud  stern  ]>ortions  of  the  hull  flrmly  to  it. 
"The  thickness  of  metal  of  cylinder  portion  is  three-eighths  inch ;  that  of  the  ends  is 
•seven-sixteenths  inch;  radius  of  convex  ends,  10  inches;  weight  (if  flask,  empty,  224 
pounds;  tested  by  maker  to  1,^0  pounds  per  square  inch:    made  at  Green  Point, 
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Brooklyn,  N.  Y.     Through  its  axis  passes  a  ^inch  copper  tu>)e,  fixed  at  one  endiad 
packed  at  the  other,  for  passing  the  electric  conductor  to  the  explosive  in  the  buwrf 
the  boat.     Upon  its  aftcv  end,  and  as  hi|<:h  up  as  possible,  is  located,  in  one  castin^of 
copper,  the  two  stop-valves  for  drawing  oit'  the  contents  of  the  flask.    From  ite 
larger  orifice  an  internal  pipe  turns  downward  to  the  bottom  of  the  flask  fordrtviog 
off  the  liquid  acid,  and  from  thesoialler  a  similar  pi]>e  turns  upward  to  thetopoftb« 
flask  for  drawing  off  the  gas.   The  diameters,  respectively,  of  these  orifices  are  ^  iotb 
and  i  inch.     There  are  nu  other  attachments  to  the  fiask.     The  content«  of  the  flank 
weigh  no  pounds,  and  will  run  the  boat  at  full  speed  one-half  mile,  and  a  considenbk 
distance  farther,  say  aouartermile,  at  a  constantly  diminishing  speed,  until  the en<:iiK 
•tops  for  want  of  gas.  This  charge  of  110  pounds  fills  the  flask  about  two-thinls  fall,  and 
it  is  deemed  best  not  to  exceed  that  quantity.     The  pressure  \%  ithin  the  flask,  wb« 
charged  and  at  the  temperature  of  melting  ice,  is  450  pounds  per  square  inch.    lti&- 
creases  with  an  increase  of  temperature,  and  at  60^  will  probably  be  WK) or  feSO  ponodi, 
and  at  P0°  probably  1,000  or  1,050  pounds.     When  the  run  was  made  on  the  28ibof 
February  the  pressure  was  probably  500  or  550  pounds. 

The  larger  oriHce  supplies  the  propelling  engine,  and  the  smaller  supplies  the  start- 
ing and  steering  engines.  A  |-inch  copper  pipe,  in  which  there  is  a  strainer  locited, 
connects  the -/finch  orifice  with  the  controlling  or  throttle  valve,  and  thence  witb 
the  expander.  A  i-inch  copper  pipe  connects  the  ^-inch  orifice  with  the  redaciof 
valve,  and  thence  with  the  starting  and  steering  engines. 

The  heater  and  expander  perform  a  very  importaut  function,  in  connection  wiA 
the  niotive  agent  employed,  by  supplying  heat  to  compensate  for  that  absorbed  bytbi 

Salification  of  the  liquid  acid,  and  preventing  the  formation  of  ice  and  frost  witbii 
tie  cavity  of  the  hull. 

The  heater  is  a  cylinder  of  sheet  coj>per  with  flat  endn,  48  inches  long  and  IS^ioclMt 
diameter  externally;  the  tliicknt^ss  of  metal  of  the  cylinder  is  -^  inch  and  of  theend* 
^  inch.  One  of  the  flat  emis  in  removable,  and  is  secured  in  its  place  by  a  uumberof 
small  screws,  which  screw  into  a  stout  ring  on  the  inside  and  at  the  encl  of  the  cylin- 
der; a  tube  I  inch  diameter  jiierces  the  removable  end.  and,  turning  upward,  halite 
op#*n  end  just  beneath  the  tube  on  the  outside  of  the  hull,  and  which  is  one  of  the 
guide-rods,  the  after  one.  There  is  a  hole  through  the  cylinder  for  charging  it,  clo«i 
with  a  screw-plug. 

The  expander  is  within  the  heater,  and  consists  of  20  pieces  of  f-inch  copper  pip? 
laid  ])Hrallel  to  each  other  and  the  cylinder,  and  connected  together  at  their  ends  bf 
half  turns,  or  U-shaped  pieces;  »-jicli  pipe  is  44  inches  long,  and  they  are  arranger!  ia 
two  conrses,  following  the  curve  of  the  cylinder,  and  extend  up  to  about  it*»  horizoutit 
central  plane  on  t^icli  sidn ;  Miey  are  kept  about  one-half  inch  from  its  surface  by 
curved  piccesofcop])er  provided  with  the  proper  holes,  through  which  the  pipes ]»*•> 
The  first  and  hist  ])ipe  of  this  system  pierce  the  removable  end  of  the  heater,  and, 
by  means  of  washers  and  nuts,  are  made  tight  at  their  juncture  with  it. 

Above  this  system  of  pipes  is  h»cated  a  trough  made  of  a  4-iuch  copper  pipe,  sup- 
ported at  one  end  upon  a  loop-hanger  secured  to  the  shell  of  the  cylinder,  and  iia 
other  end  has  a  stem  or  s]>indle  upon  it  which  pierces  the  removable  end  of  the  heat«f 
and  is  provided  with  a  stufliug-box ;  upon  this  spindle,  outside,  is  a  cog-wheel,  into 
which  fita  a  wormed  nhaft,  secured  to  the  hull,  for  capsizing  the  trough,  which  isdone 
by  a  crank  applied  on  the  outside  of  the  boat.  This  trough  is  filled  with  qaicklime, 
and  when  filled  its  open  side  is  sealed  up  with  a  piece  of  thin  sheet  gum,  glued  orer 
it  with  liquid  cement.  One  edg»*  of  this  piece  of  gum  is  made  to  receive  several  hooka, 
depending  from  the  shell  of  the  heater,  which  tear  it  off  from  the  txough  whcu  it  b 
capsized.  The  weight  of  the  heater,  empty,  but  with  all  its  internal  pipes  and  the 
trough,  is  VM  pounds.     It  is  filled  three-fifths  full  with  dilute  sulphuric  acid. 

The  charge  is  11^  pounds  of  quicklime  in  the  trough,  77^  pounds  of  commercial 
sulphuric  acid,  and  20|  pounds  of  water. 

The  |-inch  pipe  from  the  controlling  or  throttle  valve  connects  to  the  expauder 
where  it  piercer*  the  end  of  the  heater;  the  other  open  pi|>e  of  the  expander  receive* 
a  J-inch  pifie  which  pahses  to  the  propelling  engine  and  conducts  the  gas  to  it. 

The  prtipelling  engine  is  of  a  type  kuown  as  the  Brotherhood  engine.  It  has  three 
single-acting  cylind«Ts  contained  in  one  casting,  and  arranged  equidistant  in  a  plane 
perpendicubir  to  one  conimiui  crank-pin.  The  cylinders  are  each  3|  inches  diameter, 
and  the  stroke  of  pistons  is  "2^  inches;  the  length  of  the  pisttms  (a  short  trnnk)  is-i 
inches ;  their  packing  is  a  piece  of  leather  tilling  a  groove  i^-inch  wide  and  ^-iuch  deep. 
The  cylinders  have  removable  hearU  on  their  top  or  outboard  ends,  secure<l  to  tlangei 
by  screwM  with  hard  pa])er  joints  beneath  them.  The  central  cavity  into  vbicball 
the  cylinders  oj»en  at  their  lower  ends  is  close«l  by  a  circular  bonnet  on  each  side,  and 
they  are  j)nt  on  similarly  to  the  cylinder  heads;  the  gas  is  introduced  into  this  csTity: 
the  inlet-pipe  is  f-inch  «liaineter.  One  of  thes«  bonnets  is  pierced  by  the  crank-sbtft 
and  foriUH  its  principal  journal ;  the  escape  of  gas  in  this  direction  is  prevented  by  a 
collar  on  the  shaft,  pressed  tightly  agaiust  the  vertical  surface  by  the  internal  pres&nre. 
The  opposite  bonnet  contains  the  valve^s  seat  and  the  passages  to  the  onrside  ends  of 
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eylinders,  beneat  h  their  covers,  and  to  the  ezhatist-pipe.  The  diameter  of  this  central 
cavity  is  4^  inches  ;  the  distance  from  bonnet  to  bonnet  is  5f  inches.  The  thickness 
of  metal  of  cylinders  is  i  inch;  of  pistons,  |  inch ;  of  trnnk  portion,  ^  inch;  of  bon- 
nets and  heads,  ^  inch. 

The  distributing- valve  is  placed  in  a  cavity  which  it  exactly  fills,  and  is  covered  by 
a  plate  of  metal  properly  parted  for  the  admission  of  gas  to  the  valve  revolving 
beneath  it,  and  it  is  secured  by  screws  to  the  surrounding  flat  surface.  The  function 
of  this  plate  is  to  keep  the  pressure  off  the  valve.  The  valve  is  revolved  vertically 
on  its  seat  by  the  end  of  the  crank-pin ;  it  is  provided  with  one  through  port  for  ad- 
mitting the  pressure  to  the  top  of  the  pistons  beneath  the  cylinder-covers,  one  at  a 
time,  and  with  one  exhaust-cavity  in  its  under  sic'e  for  withdrawing  the  pressure  from 
the  top  of  the  pistons,  two  at  a  time. 

The  valve  seat  has  three  ports  for  receiving  the  gas  from  the  port  through  the 
▼alve;  thence  it  is  conveyed  to  the  top  of  the  pistons  throught  he  gas-passage;  thia 
passage  is  -f^  by  1|  inches.  The  pressure  thus  introduced  on  top  of  the  piston  coun- 
teracts the  pressure  constantly  acting  beneath  it,  and  consequently  this  piston  ia 
in  equilibrium  as  long  as  the  pressure  is  retained  upon  it.  Whilst  the  pressure  is 
being  introduced  upon  the  top  of  one  piston,  through  the  port  through  the  valve  for 
that  purpose,  the  pressure  is  being  withdrawn  from  the  tops  of  the  other  two  pistons 
through  the  exhaust-cavity  in  the  under  side  of  the  valve,  which  is  in  action,  and  is 
discharged  into  the  sea  through  the  exhaust-pipe ;  the  exhaust-pipe  is  1^  inches  diam- 
eter.    Motion  ensues  and  continues  until  the  moving  force  is  withdrawn. 

The  distributing- valve  is  ^H  ii^t^hes  diameter  and  it  is -(^  inch  thick;  its  through 
port  is  -jV  hy  2f  inches ;  its  exhaust-cavity  is  3  inches.  It  has  a  crank  attached  to  it 
by  a  central  threaded  hole  for  revolving  it.  The  cylinders,  pistons,  cylinder  heads, 
bonnets,  and  the  valve  are  cast-iron.  The  circumscribing  circle  of  the  cylinders  la 
13^  inches  diameter. 

The  connecting-rods  are  ^nn  metal  and  they  are  4-1^^  inches  lon^  from  center  to 
center  of  eyes.  They  are  articulated  to  the  pistous  by  through  steel  pius  one-half  inch 
diameter;  the  boss  at  piston  end  is  1  inch  diameter  and  seven-eighths  inch  in  direc- 
tion of  journal ;  the  boss  at  crank-pin  end  is  1^  inches  diameter  and  length  on  journal 
1^  inches  for  the  middle  one ;  the  other  two  rods  are  forked  and  each  fork  has  a 
journal  bearing  on  crank-pin  five-eighths  inches  long;  the  diameter  of  the  bosses  is  1^ 
inches.  The  diameter  ot  the  rods  w  three-fourths  inches  at  their  necks,  and  their 
middle  section  is  1  by  ■^  inches.    They  are  not  adjustable. 

The  crank-shaft,  crank,  and  crank-pin  are  steel,  the  crank  and  shaft  being  in  one 
piece.  The  shaft  is  If  inches  diameter  and  12  inches  long ;  the  crank-pin  is-^  iuchea 
diameter  and  4f  inches  long.  The  end  of  the  pin  is  reduced  to  ^  inch  in  diameter, 
and  enters  a  hole  in  the  crank  attached  to  the  distributing-valve,  by  which  it  is  re- 
volved. 

The  engine  is  bolted  firmly  to  the  after  bulkhead  of  its  compartment,  which  is  made 
of  slightly  thicker  metal  than  the  others  on  that  account.  A  h<  le  is  cut  through  the 
bnlkhead  into  which  the  bonnet  of  the  engine  exactly  fit«,  serving  as  a  guide  for  ac- 
curately placing  the  engine.  The  crank-sbaft,  projecting  beyond,  is  supported  in  a 
joamal-box  near  its  end,  formed  upon  a  stretcher  across  the  hull,  to  which  it  is  riveted 
at  its  ends  by  flanges.  The  gear-wheels  are  located  just  abaft  this  bulkhead;  they 
ai  e  of  steel,  1^  inches  face.  The  spur  has  36  teeth  and  is  6-inoh  pitch  ;  it  is  secured  to  its 
shaft  by  a  through  pin.  The  pinion  has  18  teeth,  and  is  secured  to  its  shaft  by  a  key. 
The  multiple  is  as  1  to  2. 

The  screw-propeller  shaft  is  a  steel  tube  1|  inches  diameter  outside  and  H  inches  di- 
ameter inside,  except  near  its  ends,  Avhere  it  is  less,  being  only  a  trifle  greater  than 
the  conductor-tube  which  passes  through  it ;  the  shaft  is  54f  inches  long.  The  con- 
ductor-tube is  brass,  1  inch  diameter  outside  and  seven-eighths  inches  inside;  it  passes 
freely  into  the  propeller -shaft,  which  revolves  about  it.  The  inboard  end  of  the  shaft 
has  a  bearing  in  the  bulkhead  to  which  the  engine  is  secured,  and  against  which  the 
thrust  is  delivered  by  means  of  a  collar  upon  the  shaft  and  two  loose  steel  washers 
working  against  the  end  of  the  bearing,  which  terminates  on  the  opposite  side  of  the 
bulkhead,  beneath  the  engine,  in  a  stufling-box  around  the  conuuctor-tube  for  exclud- 
ing the  water  at  that  point.  The  conductor-tube  passes  on  forward  to  the  bulkhead 
of  the  conductor  compartment  and  teruiinates  upon  it  in  an  enlarged  mouth  and 
water-tight  joint. 

The  shaft  has  another  bearing  in  the  stuffing-box  where  it  pass<  s  out  through  the 
hull,  and  another  in  the  hanger  secured  to  the  hull  at  its  extreme  after  end.  On  the 
forward  side  of  the  hanger,  which  is  brass,  is  a  brass  collar  secured  to  the  shaft  to 
prevent  it  from  rigging  outboard. 

The  Hcrew-propeller  is  secured  to  the  shaft  just  abaft  this  hanger,  and  the  shaft  is 
not  reduced  In  size  nor  tapered  for  the  recejition  of  the  screw.  The  screw  is  brass 
and  finished  all  over,  and  is  two-bladed  and  not  expanding.  It  is  16  inches  diameter 
and  l^^  inches  pitch ;  the  hub  is2i  inches  diameter  and  3f  inches  long.  The  blades  are 
at  right  angles  to  the  axis  of  the  screw  and  have  their  corners  slightly  rounded.    The 
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width  of  the  blade,  measured  on  its  snrface,  isbi  inches  at  the  periphery  andS^iacki 
at  the  hub ;  the  length  from  hub  to  periphery  is  7  inches.  When  viewed  upon  apliK 
parallel  to  its  axis,  each  blade  has  its  edges  parallel,  and  they  are  perpendicaUrto 
that  axis.  Tbe  length  of  the  blade  in  the  direction  of  the  axis  is  2^  incbe«attke 
periphery  and  2^  inches  at  the  hub.  When  viewed,  in  projection,  upon  a  plane  it 
right  angles  to  its  axis,  each  blade  shows  a  width  of  5  incnes  at  the  periphery  andl^ 
inches  at  the  hub. 

The  weight  of  the  screw  is  3^  pounds ;  area  of  blades,  54  square  inches. 

A  tube  5  inches  long  and  1  inch  diameter  outside  is  fixed  to  the  after  end  of  the  hob. 

The  rudder  is  located  forward  of  the  hanger,  iu  the  after  part  of  the  trianiriltf 
apace  inclosed  by  the  shaft,  fur  base,  the  hanger  for  perpendicular,  and  the  hall  for 
hypothenuse  of  the  triangle.  The  blade  is  metal,  i  inch  thick  ;  it  is  12^  iiichwloeg 
from  post  to  after  edge  of  blade,  3f  inches  wide  at  the  post,  and  6  inches  wide  tttbe 
after  edge.  The  remaining  portion  of  the  triangular  space  above  descri1>ed  and  for- 
ward of  the  rudder  is  filled  in  with  wood.  The  heel  of  the  rudder-post  steps  int*  i 
metal  shoe  secured  to  this  wood,  and  its  head  passes  through  a  brass  casting  seeorrd 
to  the  hull  inside,  and  has  a  btuOing-box  for  excluding  tbe  water.  A  yoke  secared 
to  thn  rudder-head  has  a  roller  in  one  end  working  against  a  V  formed  in  astiff  spriof 
which  is  secured  to  the  hull;  the  function  of  this  spring  is  to  midship  the  rudder 
whenever  the  steering  engine  releases  it.  The  other  end  of  the  yoke  is  connected  bj 
a  jointed  rod  t^  the  ])istou-rod  of  the  steering  engine,  by  which  the  rudder  is  pni  Vt 
port  or  to  starboard  at  will,  according  to  the  direction  iu  which  the  piston  is  madeu 
move. 

The  steering-engine  is  a  double-acting  cylinder  of  3-inch  stroke  of  piston  and  if 
inch  diameter,  secured  horizontally  to  the  hull.  It  is  fitted  with  a  three-ported  b1\^ 
valve,  balanced  between  the  seat  upon  which  it  slides  and  its  chest-cover.  The  pr» 
Bur«^  is  admittt^d  to  either  side  of  the  piston  by  ports  down  through  the  valve,  whicl 
are  brought  into  action  by  moving  the  valve  either  to  right  or  left.  If  desired  U 
port  the  helm,  the  valve  of  the  steering-engine  is  moved  in  the  proper  direction  for 
admittiuiT  the  moving  agent  to  the  proper  side  of  the  piston,  and,  being  preseotia 
the  supply-pipe,  it  enters  through  the  opened  port  and  pushes  the  piston  to  the  end  of 
its  stroke,  which  moves  the  helm  to  port.  To  steady  the  helm  the  valve  is  broajcbt 
to  midstroke,  which  shuts  ofif  the  flow  from  the  supply-pipe  and  releases  tbe  preson 
in  the  cylinder  at  the  same  instant,  and  the  V  i"  ^^^  spring  acting  upon  the  roUtf 
in  the  end  of  the  yoke  brings  the  helm  amidships.  The  helm  can  be  put  to  starbotfri 
by  a  similar  process. 

The  movements  of  the  valve  of  the  steering-engine  are  made  by  the  action  of  i 
double  electro-magnet  of  considerable  power  located  near  it,  aud  connected  by  lerea 
to  the  valve. 

The  starting-engine  is  in  all  respects  similar  to  the  steering-engine,  except  tk 
length  of  its  piston-stroke,  which  is  i  inch,  its  diameter  being  2^  inches.  Its  pisttt- 
ro<i  is  connected  directly  to  the  stem  of  tbe  controlling  or  throttle  valve,  which  isflf 
the  etpiilibrium  type,  and  opens  or  closes  it  at  will  by  the  movement  of  itspiitoi. 
The  valve  of  this  engine  is  three-ported  and  balanced  just  like  that  of  the  steejini;- 
engine,  and  is  governed  by  an  electro-magnet  of  the  same  size  and  construction,  and 
similarly  located. 

The  stop  valves  on  the  flask  are  opened  from  the  outside  of  the  boat  by  a  socket- 
wrench.  They  can  be  opened  at  any  time,  either  just  before  the  boat  is  launched  or 
a  considerable  time  before.  When  they  are  opened  the  gasified  acid,  taken  fromtkf 
top  of  the  flask,  fills  the  pipe  conuBctiug  it  with  the  starting  aud  steering  engines  U 
their  balanced  slide-valves,  and  is  ready  to  act  upon  their  pistons  whenever  their 
valves  are  opened.  The  reduciug-valve  in  this  pipe  is  for  the  purpose  of  nHlacing 
the  pressure  of  the  gas  supplied  to  these  engines,  and  is  said  to  reduce  it  one-half,  or 
from  4.'iO  or  500  poun*ls  to  '^25  or  250  pounds  per  square  inch,  which  is  the  preasnre 
actuating  their  piHtons. 

The  liquid  acid,  taken  from  the  bottom  of  the  flask,  fills  the  pipe  connecting  it  with 
the  propelling-engine  as  far  as  the  controlling  or  throttle  valve.  When  this  valve 
is  opened  the  liquid  acid  pa.ssti8  it,  and,  entering  the  expander,  becomes  gasified  and 
expanded  and  then  panHCS  on  to  the  engine,  where  it  is  said  to  exert  a  pressure  of  i50 
pounds  ))er  square  inch  or  more.  The  engine  starts  instantly  and  continues  its  mo 
tion  until  the  throttle-valve  is  closed  or  the  contents  of  the  flask  exhauttted. 

The  U8ual  plan  pursued  is  to  get  the  boat  ready  lor  launching  with  the  flask  and 
beater  properly  charged,  electric  conductor  properly  connected  inside  the  boat  and 
^  to  the  battery  and  earth.  This  accomplished,  the  stop-valves  on  the  flask  are  opened, 
»  the  trough  iu  the  heater  containing  the  quicklime  is  capsized,  and  when  the  beatii 
well  up,  which  is  manifested  by  the  rapid  escape  of  steam  from  the  top  of  thetnbo 
fixed  in  the  hull  of  the  boat  just  over  the  escape-pipe  from  the  heater,  the  launch  ii 
ma<le,  aud  when  the  boat  is  well  clear  of  the  launchiug-carriage  the  engine  is  started 
and  the  voyage  begins. 
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The  reyolntioDB  of  the  engine  are  said  to  be  upwards  of  600  per  minute,  the  screw 
making  twice  that  number. 

The  five  electric  functions  of  go^  stop,  port,  starboard,  and  fire  are  performed  by 
a  single  conductor,  ^hich  is  a  very  small  copper  wire  insulated  with  gutta-percha, 
ADd  measures  over  its  insulation  ^  inch  diameter. 

I  witnessed  one  trial  on  the  afternoon  of  the  28th  of  Februar}'.  The  launch  was 
very  sncc«*S8fully  made  and  the  boat  ran  off  very  swiftly  for  a  short  time,  say  two  or 
three  minutes.  She  was  turned  both  to  port  and  to  starboard,  and  finally  turned 
toward  the  shore;  she  continued  to  go  until  the  contents  of  the  flask  were  consumed. 
The  wind  was  fresh  aud  at  right  angles  to  the  course  run. 

The  l>oat  was  then  towed  in  to  the  launching-carriage  and  taken  out  of  the  water, 
and  the  removable  covers  taken  off  by  taking  c  ut  a  multitude  of  little  screws.  She 
had  been  in  the  water  about  40  minutes  (from  launching  to  opening  42  miuntes). 
The  temperature  of  the  air  was  46^,  that  of  the  water  38^^.  The  temperature  of  the 
cavity  of  the  hull  in  the  vicinity  of  the  heater  was  85^  ;  the  temperature  iuside  the 
heater,  through  the  filling-up  hole,  was  20 P.     There  was  no  frost  upon  any  of  the 

f»arte  inside  the  hull ;  the  engines  and  pipes  were  cold  to  the  touch,  but  not  exceed- 
ngly  cold. 

A  second  trial  was  attempted  on  the  afternoon  of  Monday,  March  3,  but  the  boat 
would  not  go,  on  account  of  some  derangement  in  the  ourreut  trauHmitter.*  The  trial 
was  then  fixed  for  the  morning  of  the  4th,  but  owing  to  ice  along  the  shore  and  an  un- 
usually low  tide  it  was  postponed. 

The  material  and  workmanship  are  good  and  the  machinery  is  well  adapted  to  the 
purposes  for  which  it  is  employed. 
Respectfully  submitted. 

A.  J.  KIERSTED, 
Chief  Engineer  Uitiietl  States  Xavy. 
Hon.  Wm.  £.  Chandler, 

Secretary  of  the  N'avy, 
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United  States  Navy-Yard, 

Norfolk,  Fa.y  July  11,  1884. 

Sir:  I  have  the  honor  to  transmit  herewith  the  report  of  the  proceedings  and  find- 
ings of  the  Naval  Torpedo  Board  up  to  the  25th  ultimo,  inclusive. 
I^The  report  embraces  examination  and  tests  of  the  surface  torpedo,  presented  by  the 
American  Torpedo  Company  of  New  York;  the  surface  rocket  torpedo  presented  by 
Mr.  Asa  Weeks,  of  Washington ;  and  the  subaqueous  torpedo,  presented  by  Capt.  John 
A.  Howell,  United  States  Navy. 

No  other  competitors  appeared  before  the  Board  with  torpedoes  in  readiness  for 
trial,  as  required  by  the  instrnctions  of  the  Bureau  of  Ordnance  and  the  terms  of  the 
public  notices  given  by  the  Board. 

Very  respectfully,  your  obedient  servant, 

GEORGE  E.  BELKNAP, 
Captain  United  Sfate^  Nary,  and  President  Torpedo  Board, 

Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy^  Washington,  D.  C 


United  States  Navy- Yard, 

Norfolk,  Fa.,  June  25,  1884. 

Sir  :  The  Torpedo  Board  appointed  by  the  Department  November  24, 1883,  pursuant 
to  the  act  of  CongrcKs  approved  March  3,  1883,  concerning  *'  the  purchase  and  manu- 
facture of  torpedoes  adapted  to  naval  warfare,"  has  the  honor  to  submit  the  following 
report,  based  upon  its  observations  aud  experiments  up  to  the  present  time: 

The  work  and  procedure  of  the  Board  were  governed  by  the  terms  of  the  order 
creating  it,  the  instructions  issued  for  its  guidance  by  the  Bureau  of  Ordnance,  and 
the  Bureau's  circular  letter  to  inventors  and  competitors,  copies  of  which  are  here- 
with appended  and  marked  A,  B,  and  C,  respectively.  Public  notice  of  meetings  of 
the  board  was  also  twice  given  by  advertisement  in  the  papers  in  various  parts  of  the 
country,  as  per  appended  copies,  marked  D  and  E. 

The  Boanl  first  convened  at  Milford,  Conn.,  February  28,  IH84,  to  witness  trials  of 
the  torpeio  presented  b^'  the  /Vnierican  Torpedo  Company  of  New  York,  and  of  which 
special  report  was  made  to  the  Department  immediately  thereafter.     Subsequently  to 
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that  date  the  Board  h^ld  other  sessions  at  that  point,  as  well  as  at  Norfolk  and  Waib- 
iugton  and  the  waters  of  Hampton  Roads  and  the  Chesapeake,  for  the  examiiusigi 
and  test  of  the  torpedoes  presented,  as  per  memoranda  of  trials  herewith  appended, 
marked  F,  G«  and  H. 

Three  types  of  aatoraobile  torpedoes  were  submitted  to  the  Board  for  examioitioB 
and  test. 

First.  Thesnrface  torpedo,  presented  by  the  American  Torpedo  Company,  which  ii 
substantially  a  modification  of  the  torpedo  commonly  known  as  the  Lay-Haight,  iu 
motive  power  being  carbonic-acid  gas  acting  npou  a  Brotherhood  engine,  and  stecnd 
by  electricity. 

Second.  The  Weeks  surface  rocket  torpedo,  presented  by  Mr.  Asa  Weeks,  its  motin 
power  being,  as  its  name  indicates,  a  rocket. 

Third.  The  Howell  subaqueous  torpedo,  presented  by  Capt.  John  A.  Howell,  U.& 
N.,  its  motive  power  consisting  of  a  steel  fly-wheel  revolving  within  a  water-ti^t 
iron  shell,  set  in  rapid  motion  by  the  application  of  a  jet  of  steam  at  high  preflsunfer 
the  length  of  time  required. 

And  the  Board,  havinjj^  carefully  examined  all  the  machines  brought  before  it,ud 
tested  them  as  far  as  thi^ir  distinctive  featurt^s  and  the  readiness  of  the  competitorsftr 
the  exhaustive  trials  required  would  admit,  submits  in  detail  its  conclusions  with  re- 
gard to  their  adaptation  for  naval  warfare. 

TORPEDO   OP  THE  AMERICAN  TORPEDO  COMPANY. 

Accuracy :  Good,  with  reference  to  a  fixed  object  in  smooth  water;  not  determiBcd 
with  reference  to  a  target  in  rapid  motion,  nor  in  rough  water  where  the  seas  migfat 
at  times  hide  the  course  of  tbe  torpedo  from  the  operator.  The  torpedo  is  steered  hr 
an  electric  current  passing  thruu^h  insulated  cables  connecting  the  machine  with  the 
operator,  stationed  either  afloat  or  ashore,  as  the  occasion  may  require. 

Range:  Good,  the  distance,  at  speed  when  the  machine  works  wt;II,  being  half  a 
statute  mile. 

Velocity:  Fair;  but  other  torpedoes,  notably  in  Europe,  surpass  it. 

CERTAINTY  OP   OPERATION. 

a.  Certainty  of  launching  and  starting  on  its  course:  Good,  so  far  as  tests  not  vaiSt 
in  actual  service  at  sea  could  show;  but  the  Board  regards  the  apparatus  used  Mit- 
terly  unfit  for  the  purpose  in  a  seaway,  under  tbe  conditions  that  naval  warfare  cm- 
stautly  imposes. 

h.  Certainty  of  explosive  action  on  contact  with  target:  Undetermined;  planstW 
-mitted  which  would  probably  be  efficient. 

Destructiveness :  Doubtful,  as  tbe  efficiency  of  a  surface  torpedo  as  to  destroetin 
eflect  has  yet  to  be  shown  by  actual  test. 

Safety  in  handling:  Measurably  safe;  but  the  safety  of  a  torpedo  may  be  regarded 
as  an  utterly  unknown  quantity  in  a  naval  combat. 

Facility  of  handling :  Awkward,  owing  to  its  length,  bulk,  and  weight. 

Simplicity :  Complex. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire :  Not  good ;  some  expoforc 
unavoidable;  but,  under  tbe  conditions  of  naval  warfare  to-day,  with  the  enormosi 
powers  of  defense  afl'orded  by  machine  guns  of  great  range  and  power,  torpedoes  of 
great  length,  like  the  one  in  question,  would  prove  dangerons  to  handle  under  the 
nre  of  an  enemy. 

Simplicity  of  launching  apparatus :  No  apparatus  submitted  that  would  answer 
the  purpose  in  a  seaway,  rendering  the  torpedo  incomplete  in  that  respect. 

Efficiency  as  to  launching  at  an  object :  See  foregoing  answer. 

QUESTIONS. 

Is  the  torj>edo  difficult  of  manufacture  f 

Not  with  proper  plant. 

Is  great  accuracy  of  niannfactnre  necessary  t 

Yes,  in  certfiiu  parts  of  the  uiechnnisni. 

Is  great  strucinral  strength  necessary  T 

No,  except  in  the  flask  carrying  the  carbonic  acid,  where  great  strength  is  required 

What  eflect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  torp«de 
and  on  the  torpedo  itself  when  in  position  for  firing? 

Not  determined  ;  no  op]»ortnnity  offered  for  doing  so. 

What  eff'ect  has  the  motion  of  the  ship  on  the  facility  of  pointing? 

Not  demonstrated.  In  the  case  of  this  torpedo  there  could  be  none,  as  the  pointiof 
is  done  after  the  machine  is  launched. 
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III  the  preparation  of  the  torpedo  for  action  an  elaborate  process  f 
It  is  very  elaborate. 

While  it  is  being  handled,  and  when  in  position  for  service,  are  the  vessel  and  her 
•ew  reasonably  safe  from  injury  f 

Reasonably  so  at  a  long  distance,  but  close  aboard,  at  operating  range,  the  measure 
r  safety  would  be  exceedingly  small.  There  would,  of  course,  be  great  danger  of 
cplosion  of  either  the  torpedo  charge  or  of  the  flasK  containing  the  carbonic-acid  gas 
om  the  effect  of  the  enemy's  machine  guns. 

Is  much  care  necessary  to  keep  tlie  torpedo  in  a  state  for  speedy  nsef 

Several  hours  are  required  to  charge  the  flask  and  get  the  torpedo  ready  for  use, 
at  when  once  ready  it  remains  so  as  long  as  desired  within  a  limited  time.  A  crnis- 
1^  ship  would  need  an  ice  machine,  or  other  refrigerating  or  condensing  apparatus, 
I  order  to  charge  the  flask,  and  the  preservation  of  the  liquid  acid  in  steel  flasks  for 
nv  length  of  time  would  be  attended  with  great  danger  to  the  vessel  carrying  it. 

Ls  the  actuating  apparatus  or  material  reasonably  safe  and  harmless  both  when 
>aded  and  when  in  store? 

The  sulphuric  acid  used  in  making  the  propelling  gas  must  always  be  handled 
rith  great  care.  To  attempt  to  carry  the  flasks  charged,  as  would  be  necessary  in 
ime  of  war,  would  not  be  desirable,  owing  to  great  continuous  strain  on  the  flask, 
hauges  of  temperature,  &,c. 

Does  it  probably  deteriorate  or  dangerously  change  with  time  or  with  the  changes 
•f  temperature  and  other  conditions  incident  to  service? 

The  materials  from  which  the  carbonic  acid  is  generated  would  not  deteriorate. 

Can  the  torpedo  be  made  innocuous  automatically  at  the  end  of  the  flight? 

The  inventor  claims  yes,  and  submits  a  plan  which  would  probably  be  efficient,  bat 
lo  practical  tests  were  possible  in  the  absence  of  any  firing  apparatus. 

Can  it  be  conveniently  and  safely  packed  for  transportation? 

Yes,  in  parts. 

What  is  its  price,  with  launching  apparatus  complete? 

The  company  states  its  price  as  fl  0,000  for  each  torpedo.  No  apparatus  for  launch- 
Qg  at  sea  was  presented. 

POINTS  CONSIDERED  BY  THE  BOARD.' 

Ist.  This  torpedo  cannot  bo  safely  and  conveniently  controllecl  and  launched  in  a 
leaway  with  the  apparatus  supplied,  the  company  itself  declining  to  submit  to  such 
k  test  at  sea,  through  fear  of  i.ijuring  the  torpedo. 

2d.  Unless  arranged  to  fire  from  a  shield,  port,  or  turret  it  could  not  be  protected, 
lefore  starting,  from  the  fire  of  the  machine  guns  of  an  enemy. 

3d.  Its  course  could  be  seen  as  readily  by  an  enemy  as  by  those  using  it,  and  the 
ire  of  machine  guns  would  be  immediately  and  probably  eflectively  concentrated 
ipon  it  for  its  destruction. 

4th.  The  propeller  is  not  protected,  and  might  readily  foul  itself  with  grass,  sea- 
veed,  or  floating  netn,  &c.,  so  as  to  render  its  action  ineflective. 

5th.  In  the  mSl^  of  battle  the  operating  cables  would  be  liable  to  displacement  or 
racture,  and  thus  render  the  torpedo  uncontrollable,  and  therefore  useless. 

6th.  That  hs  compared  with  a  well-known  typo  of  torpedo,  the  speed  so  far  devel- 
>ped  by  this  torpedo  is  insufficient.  Its  speed  not  exceeding  15  statute  miles  or  13 
:nots  per  hour,  it  could  not  overtake  any  vessel  going  at  that  speed,  or  even  a  slower 
'easel  properly  mancBUvered  to  avoid  it. 

7th.  The  range  of  halt*  a  mile  against  an  object  at  rest,  though  fair,  could  not  be  so 
egarded  as  against  an  enemy's  vessel  of  even  moderate  speed,  unless  the  enemy, 
hrongh  gross  negligence,  permitted  the  attacking  vessel,  armed  with  this  torpedo,  to 
dace  herself  in  a  favorable  position. 

8th.  Vulnerability:  This  torpedo,  moving  at  the  surface  at  comparatively  moder- 
ate speed,  and  necessarily  at  short  range,  is  exposed  to  machine-gun  fire,  and  a  shot 
dercing  any  portion  of  the  torpedo  would  disable  it,  every  section  containing  some 
rital  part. 

9th.  That  should  the  expander  be  put  in  action,  and  meanwhile  the  emergencies 
if  battle  interfere  with  the  launching  of  the  torpedo  for  a  time,  the  exceed  of  the  tor- 
>edo  would  be  very  much  reduced  when  finally  launched. 

10th.  Being  a  surface  torpedo,  the  effect  of  its  explosive  action  alongside  an  enemy 
B  problematical.  In  the  opinion  of  the  Board,  a  torpedo  to  be  effective  should  be  of 
ihe  subaqueous  type. 

11th.  That  the  action  necessary  in  turning  on  the  expander,  as  at  present  arranged, 
s  a  great  defect  in  the  machine,  the  Board  being  of  the  opinion  that  such  action 
ihould  be  automatic. 

12th.  That  from  all  previous  experience  and  the  experiments  made  in  presence  of 
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the  Board  with  this  type  of  torpedo,  it  somettmes  fails,  even  after  the  most  eanfil 
a^justnieut,  to  operate  properly,  iu  the  most,  naexpect^d  and  inexplicable  manofr. 

l:Uh.  Whil»  the  single  experiment  at  Milfordfrom  the  U.  S.  8.  Speedwell,  anderviy 
and  at  a  speed  of  ten  knots  towards  a  target  at  anchor  and  in  Hmooth  water,  watsae- 
cessful,  the  Board  is  donbtful  as  to  its  behavior  in  even  moderately  rou^h  watfer.  Itc 
immei-sion  being  small,  the  pitching  motion  under  such  conditions  wonld  be  likely  to 
throw  both  propeller  and  ruddtr  out  of  water. 

14th.  While  this  torpedo  embodies  valuable  features  for  harbor  defense  where  it 
can  be  prepared  and  manipulated  from  the  deck  of  a  monitor  or  special  vessel,  tb 
Board  does  not  consider  that  in  its  present  development,  and  particularly  as  being t 
snrtace  torpedo,  it  is  well  adapted  even  to  that  purpose. 

15th.  A  serious  objectioo  lies  in  the  great  length  of  time  needed  for  filling  the  flask, 
with  the  alteruative  of  storing  the  latter,  charged  at  an  enormons  pressure,  and  in- 
curring the  risk  of  explosion  through  the  phenomenon  known  as  the  '*  fatigue  €f 
metals." 

16th.  One  operator  at  least  must  be  exposed,  in  order  to  watch  the  torpedo  vbet 
dropped  into  the  water  from  a  vessel  under  way,  nor  can  the  engines  of  the  torpedo 
be  safely  started  until  it  is  clear  of  the  ship.  Even  then  a  mist-ake  in  steeriog  tk 
torpedo  might  be  fatal  to  the  vessel  herself,  while  a  failure  to  start  pnimptly  migkt 
oauKc  the  torpedo  to  foul  the  ship's  screw,  with  disastrous  results. 

17th.  It  would  be  necessary  to  have  a  reel  of  wire  on  board  when  firing  from  aTei> 
sel  under  way,  or  the  topedoVould  be  unmanageable.  This  would  introdnoe  a  nev 
source  of  accidents. 

Finally,  in  view  of  these  considerations  and  conclusions,  the  Board  is  of  the  opimn 
that  this  torpedo  is  not  adapted  to  naval  warfare. 
Very  respectfully,  your  obedient  servants, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  President  of  the  Board, 

E.  O.  MATTHEWS, 
CaptatHy  Untied  States  Navy^  and  Membtr. 

C.  F.  GOODRICH. 
Lien  tenant- Commander,  United  States  Navy,  and  Memkr. 

H.  E.  NICHOLS. 
Lieutenant-Commander,  United  States  Navy,  and  Mewikr. 

A.  R.  COUDE.V, 
Lieutenant,  United  Slates  Navy,  and  Member. 


The  undersigned,  members  of  the  Torpedo  Board,  were  detached  from  duty  there- 
from on  the  I4th  May.  Id8l,  as  described  in  the  letter  from  the  Navy  Department  of 
that  date  to  the  president  of  the  Board,  and  hereto  appended,  marked  K,  and  hir- 
ing witnessed  the  trials  of  the  torpedo  belonging  to  the  American  Torpedo  Compaoj 
at  Milford,  Coun.,  in  February  and  May,  1884,  do  hereby  concur  in  the  findings aad 
conclusions  of  the  Board  as  declared  iu  the  foregoing  report. 

THEO.  F.  JEWELL, 
Lieutenant-Commander,  United  Slates  Navy,  Membtr. 

W.  MAYNARD, 
Lieutenant,  United  States  Navy,  Member. 


THE  WEEKS  ROCKET  TORPEDO. 

Accuracy:  Lacking. 

Range:  Insufficient  and  uncertain. 

Velocity:  Excellent,  but  very  variable. 

CERTAJNTY  OF  OPERATION. 

a.  Certainty  of  launching  and  starting  on  its  course :  Gk>od. 

h.  Certainty  of  explosion  on  contact  with  target:  Undetermined  bv  actual  trial 
but  plans  were  presented  for  explosion  ou  contact  which  would  probably  be  efficient 

Destructiveuess:  Doubtful,  as  the  efficiency  of  a  surface  torpedo  as  to  destmetire 
effect  ha,s  yet  to  be  shown  by  actual  test. 

Safety  in  handling:  Measurably  safe,  but,  as  in  the  case  of  the  torpedo  presented 
bj'  the  American  Torpo<lo  Company,  the  safety  of  a  torpedo  may  be  regarded  «*■ 
utterly  unknown  quantity  in  a  naval  combat. 
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Facility  in  handling:  Good,  but  it  has  considerable  length,  "which  may  render  it 
Awkward  when  the  vessel  has  much  motion. 

Simplicity:  In  design  and  construction  it  is  very  simple. 

Ability  to  be  operated  with  safety  from  an  enemy^s  fire:  Fair;  some  exposure  i» 
nnavoidable,  but  when  once  prepared  the  operator  can  withdraw  to  a  place  of  safety. 

Simplicity  of  launching  apparatus:  Good. 

Efficiency  of  launching  apparatus:  Good,  so  far  as  the  mere  operation  of  getting 
"the  torp<>do  into  the  water  is  concerned. 

Efficiency  as  to  launching  at  an  object:  Bad.  As  the  launching  apparatus  isinca- 
"pable  of  being  trained,  the  pointing  must  be  done  by  the  helm  of  the  vessel,  which 
would  usually  entail  considerable  difficulty  and  sacritice  of  maneuver. 

QUESTIONS. 

Is  the  torpedo  difficult  of  manufacture? 

No. 

Is  great  accuracy  of  manufacture  necessary  f 

No. 

Is  great  structural  strength  necessary  f 

No. 

What  effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  torpedo 
and  on  the  torpedo  itself  when  in  position  for  firing  f 

Probably  very  little,  but  untried  under  such  circumstances. 

What  effect  has  the  motion  of  the  vessel  on  the  facility  of  pointing  T 

Operates  adversely,  as  the  pointing  has  to  be  done  by  the  vessel  itself. 

Is  the  preparation  of  the  torpedo  for  action  an  elaborate  process  f 

No. 

While  it  is  being  handled,  and  when  in  position  for  service,  are  the  vessel  and  her 
crew  reasonably  safe  from  injury  f 

Reasonably  so,  at  a  long  distance,  but  close  aboard  at  operating  range  the  measure 
of  safety  would  be  small,  as  there  would  be  danger  of  explosion  of  the  charge  by  the 
enemy's  machine  guns. 

Is  much  care  necessary  to  keep  the  torpedo  in  a  state  for  speedy  use  f 

Very  little. 

Is  the  actuating  apparatus  or  material  reasonably  safe  and  harmless,  both  when 
loaded  and  when  in  store  f 

Yes. 

Does  it  probably  deteriorate  or  dangerously  change  with  time  or  with  the  changes 
of  temperature  and  other  conditions  incident  to  service  f 

Probably  not. 

Can  the  torpedo  be  made  innocuous  automatically  at  the  end  of  the  flight  f 

The  inventor  claims  yes — but  as  the  plan  involves  the  sinking  or  loss  of  the  torpedo. 
It  was  not  tried. 

Can  it  be  conveniently  and  safely  packed  for  transportation  f 

Yes. 

What  is  its  probable  price  with  launching  apparatus  complete  f 

Probable  cost  of  torpedo  and  launching  apparatus,  without  explosive,  $150,  but 
inventor  would  only  sell  the  right  to  manufacture  and  use. 

POINTS  CONSIDERED  BY  THE  BOABD. 

let.  This  torpedo  possesses  the  advantages  of  simplicity,  cheapness,  and  speed. 

2d.  It  is  fatally  defective  in  accuracy. 

3d.  Its  speed,  at  all  times  great,  is  very  variable.  This  would  seriously'  interfere 
in  allowing  for  the  change  of  position  of  a  moving  object  or  in  firiug  across  a  current. 

4th.  Its  range  is  insufficient  and  very  variable. 

5th.  The  torpedo  could  not  well  be  arranged  for  firing  from  a  launching  apparatus 
capable  of  train,  owing  to  it«  great  length  and  the  possible  effects  upon  the  ship  her- 
self of  the  products  of  combustion  which  are  ejected  from  the  rocket  with  great  force 
towards  the  rear. 

Finally,  this  torpedo  is  not,  in  the  opinion  of  the  Board,  adapted  to  naval  warfare. 

OTHER  EXHIBITS  OF  MR.   WEEKS. 

With  regard  to  the  other  models  of  floatmg  and  spar  torpedoes  brought  before  the 
Board  by  Mr.  Weeks  and  described  in  Appendix  G,  the  Board  is  of  the  opinion — 

1st.  That  the  floating  torpedo  is  not  a  torpedo  which  would  be  of  use  in  naval  war- 
fare. 
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2d.  That  the  spar  torpedo,  of  which  a  full-aize  model  was  exhibited  and  tried  b^ 
fore  the  Board,  is,  in  fact,  uo  better  than  the  spar  torpedoes  already  in  use  on  beard 
our  ships  of  war,  and  they  would,  therefore,  afford  no  fresh  adaptation  t4>  the  demands 
of  naval  warfare. 

Very  respectfully,  your  obedient  servants, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  President  of  the  Jhsrl 

E.  O.  MATTHEWS, 
Captain,  Unittd  Sinies  Navy,  Memhtr. 
C.  F.  GOODRICH, 
Lieutenant' Commander,  United  States  Natfy,  Mmbtr. 

H.  E.  NICHOLS, 
Lieutenant- Commander,  United  States  Nary,  Memkr. 

A.  R.  COUDEN, 
Lieutenant,  United  States  Navy,  Memkr. 


Accuracy :  Good. 
Range:  Fair. 
Velocity:  Moderate. 


THE  HOWELL  TORPEDO. 


CERTAINTY  OF  OPERATION. 


a.  Certainty  of  launching  and  starting  on  its  course:  Good. 

h.  Certainty  of  explosive  action  on  contact  with  target:  Undetermined.  Nofiri^ 
system  was  presented. 

Destructiveness  :  It  is  a  subaqueous  torpedo  and  would  probably  be  effective. 

Safety  in  handling:  Measureably  safe;  but  as  in  the  case  of  the  torpedo  presented 
by  the  American  Torpedo  Company,  the  safety  of  a  torpedo  maybe  regarded  asia 
utterly  unknown  quantity  in  a  naval  combat. 

Facility  of  handling :  Good.     The  torpedo  is  very  handy,  being  short  and  light. 

Simplicity:  Simple. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire:  Some  exposure  nnaroid- 
able.     Plans  for  a  shelter  were  submitted  which  would  probably  prove  satis&cUHr. 

Simplicity  of  launching  apparatus:  Simple. 

Efficiency  of  launching  apparatus :  Good ;  admits  of  rapid  and  easy  training. 

QUESTIONS.  ' 

Is  the  torpedo  difficult  of  manufacture? 

No. 

Is  great  accuracy  of  manufacture  necessary? 

No. 

Is  great  structural  strength  necessary? 

No. 

What  effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation-of  the  torpedo  I 

Probably  very  little. 

What  effect  has  the  motion  of  the  vessel  at  sea  on  the  torpedo  itself  when  in  positioa 
for  firing  ? 

Not  determined ;  probably  very  little. 

What  effect  has  the  motion  of  the  ship  on  the  facility  of  pointing? 

Less  effect  than  on  the  pointing  of  a  great  gun,  as  the  torpedo  is  easily  trained,  ud 
elevation  or  depression  are  unimportant. 

Is  the  preparation  of  the  torpedo  for  action  an  elaborate  process  ? 

No. 

While  it  is  being  handled,  and  when  in  position  for  service,  are  the  vessel  and  lier 
crew  reaponably  safe  from  injury  ? 

Reasonably  so  at  a  longdistance,  but  close  aboard,  at  operating  range,  the  measim 
of  safety  would  be  small,  as  there  would  be  danger  of  explosion  of  the  charge  by  tbe 
enemy's  machine  guns. 

Is  much  care  necessary  to  keep  the  torpedo  in  a  state  for  speedy  use? 

Very  little. 

Is  the  actuating  apparatus  reasonably  safe  and  harmless  when  loaded  and  when  is 
store  ? 

Yes. 

Does  it  probably  deteriorate  or  dangerously  change  with  time  or  with  the  ohangM 
of  temperature  and  other  couditions  incident  to  service  ? 

No. 
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Can  the  torpedo  be  xoade  innoouoaB  aatomatically  at  the  end  of  flight  T 

The  inventor  claims  yes,  and  submits  plans  which  would  probably  prove  efflcient. 

Can  it  be  conveniently  and  safely  packed  for  transportation  T 

Yes. 

What  is  its  probable  price  with  launching  apparatus  complete  T 

One  thousand  dollars  for  one  complete  with  launching  apparatus. 

At  the  request  of  the  inventor,  the  plan  laid  down  for  the  experiments  was — 

Ist.  To  determine  the  effect  of  the  ''directive  force"  of  the  torpedo  in  securing  ao- 
C3uracy  of  flight  in  the  horizontal  plane,  both  from  the  vessel  at  anchor  and  when 
Kinder  way  at  full  speed. 

2d.  To  determine  the  uniformity  of  its  submergence. 

3d  and  lastly.  To  determine  its  speed  and  range. 

The  experiments  were  to  be  tried  in  all  kinds  of  weather  at  sea. 

POINTS  C0N8IDERBD  BY  THE  BOARD. 

1st.  The  horizontal  accuracy  due  to  the  ''directive  force"  was  excellent  with  the 
fcorpedo  when  fired  from  the  vessel  at  anchor  or  un^er  way  and  trained  in  various 
^'rections.  The  ''directive  force"  inherent  in  this  torpedo  renders  it  unnecessary  to 
3iake  any  allowance  for  the  torpedo's  being  deflected  on  striking  the  water,  even  when 
ired  abeam  from  a  vessel  moving  at  speed. 

2d.  The  uniformity  of  submergence  was  not  determined,  owing  to  the  loss  of  the 
iorpedo. 
3d.  The  speed  as  observed  while  making  the  experiments  was  not  sufficient. 
4th.  The  extreme  range  observed  was  1,500  feet,  and  the  torpedo  remained  sub- 
Merged  thruoghout  the  entire  distance. 

5tn.  The  launching  apparatus  is  simple,  easy  of  manipulation,  and  so  arranged  that 
t  can  be  readily  protected  from  the  fire  of  machine  guns. 

6th.  Being  a  torpedo  of  the  subaqueous  type,  its  coarse  cannot  be  seen  by  the  enemy 
gainst  whom  it  might  be  launched. 

7th.  For  the  same  reason  its  effect  on  striking  a  vessel  at  a  proper  depth  would 

[>robably  be  fatal,  even  when  carrying  a  moderate  charge. 

8th.  The  propeller  is  fairly  protected  from  fouling  with  sea- weed,  floating  nets,  &,o, 

9th.  While  simple  and  comparatively  inexpensive  in  construction,  of  light  weight 

^nd  readily  stowed  and  handled,  and  snowing  great  accuracy  when  launched  against 

ikn  object,  this  torpedo,  though  not  now  developed  to  a  point  adapting  it  to  naval 

vvarfare,  yet,  in  view  of  the  good  qualities  which  it  seems  to  possess,  the  Board  is  of 

blie  opinion  that  opportunity  should  be  afforded  the  inventor  for  further  experiment. 

Finally,  this  torpedo  is  not,  in  the  opinion  of  the  Board,  adapted  to  naval  warfare. 

Very  respectfully,  your  obedient  servants, 

GEO.  E.  BELKNAP, 
CapiatHf  U.  S.  N.J  President  of  the  Board, 

E.  O.  MATTHEWS, 
Captain,  United  States  Xavy,  Member, 
C.  F.  GOODRICH, 
Lieutenant-Commander,  United  States  Navtf^  Member, 

H.  E.  NICHOLS, 
Lieutenant-Commander,  United  States  Navtff  Member, 

A.  R.  CAUDEN, 
Lieutenant,  United  States  Navy,  Member, 

Hon.  WiLLiAidc  E.  Chandler, 

Secretary  of  the  Navy,  Washington,  D,  C. 
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United  States  Navy  Yard, 

Norfolk,  Va,,  August  )i:i,  1884. 

Sir:  Referring  to  the  Department's  letter  of  the  4th  instant,  a  copy  of  which  is 
herewith  appended,  marked  **  I"  directing  the  Torpedo  Board  to  reconsider  so  much 
of  its  report  of  Jnne  25  and  July  11  as  relates  to  the  torpedo  boat  of  Cant.  J.  A.  How- 
ell, Unite)  1  States  Navy,  in  connection  with  his  letter  of  July  19,  adilressed  to  the 
Bureau  of  Ordnance,  a  copy  of  which  is  herewith  appended,  marked  "2,"1  beg  to  in- 
form the  Department  that  at  meetings  of  the  Board  at  New  York  on  the  It^th  and  19th 
instant,  careful  reconsideration  was  given  to  the  report  in  question,  so  far  as  relates 
to  the  Howell  torpedo,  the  conclusions  of  which  I  have  now  the  honor  to  transmit 
to  the  Department. 
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It  will  be  observed  that  tbe  signatare  of  Lient;.  Commander  H.  E.  Nichols,  Umted 
States  Navy,  is  absent  from  their  report,  that  officer  having  been  detached  fromtk* 
Board  and  ordered  to  duty  in  the  Pacific  before  any  action  looking  toward  RCQQa&- 
eration  was  had. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain  United  Statet  Navy^  and  Prendent  of  BotrL 
Hon.  William  £.  Chandler, 

Secretary  of  the  Naty,  Washington,  D.  C. 


New  York,  Auguet  19,  186i 

Sir:  In  reconsidering,  so  far  as  relates  to  the  Howell  torpedo,  its  report  of  the&tb 
June  last,  and  which  was  transmitted  to  the  Department  on  the  llth  Jnly,  the  Tor- 
pedo Board  begs  to  remark,  with  reference  to  the  letter  of  Captain  Howell,  U.S.N^ 
addressed  to  the  Chief  of  the  Bureau  of  Ordnaoce  Jnly  19,  that  the  record  does  Mt 
show  that  the  programme  of  intended  experiments  was  completed  in  any  particuJir; 
it  only  shows  what  had  been  done  in  smooth  water  and  at  low  speeds  of  the  torpedo. 
The  experiments  were  incomplete  even  under  these  conditions,  as  the  trials  for  la^ 
mergence,  brought  to  an  abrupt  close  by  the  loss  of  the  torpedo,  would  haye  mm 
omcially  tested  the  quality  of  the  machine  as  to  directive  accuracy  than  any  trab 
that  had  gone  before. 

Captain  Howell  says,  ''The  record  shows  that  on  the  12th  trial  the  wake  of  tliet»- 
pedo  was  seen  for  a  great  distance  without  its  coming  to  the  surface,  showing  t^ 
Its  path  must  have  been  very  nearly  horizontal,  or  the  submergence  must  hare  beea 
very  uniform." 

The  record  states  that  the  torpedo  itself  could  be  seen,  after  once  appearing  it  tfe» 
surface  and  just  breaking  the  wat-er  at  a  short  distance  from  the  Speed  well,"*  torn 
at  a  depth  of  about  four  feet  between  the  two  boats,  and  about  three  hundred  jtrdi 
beyond  before  it  came  to  the  surface;"  but  the  record  further  shows  this  ronnioKaf 
the  torpedo  in  a  nearly  horizontal  path  under  the  water  was  exceptional — that  ioM 
other  instance  was  it  observable — that,  on  the  contrary^  in  several  instances  the  ptib 
of  the  torpedo  was  so  irregular  and  eccentric  as  to  rise  to  the  surface  from  one  to  oiw 
times. 

With  regard  to  speed  and  the  probable  reserve  of  power  to  "produce  a  much  higbff 
speed"  than  was  shown  by  the  trials  made,  the  Board  could  only  report  upon  fMtUB 
adduced  from  actual  perfdrinauce;  it  could  not  base  its  report  upon  theory,  no  mAttv 
how  correct  the  mathematical  demonstration  of  the  problem,  nor  how  allnriog  iti 
promises.  No  machine,  as  a  matter  of  fact,  ever  works  up  to  its  extreme  mstbefflai- 
ically-calculated  power.  Higher  speed  might,  indeed,  be  possibly  accompanied  ^ 
greater  irregularities  of  submergence  than  were  observed  at  low  speed. 

The  clearest  fact  shown  by  the  experiments,  as  detailt^d  in  the  record,  and  m  ia- 
pressed  upon  the  minds  of  the  Board,  was  that,  the  torpedo  in  question  did  not  ihov 
development  to  a  point  that  promised  certainty  in  its  operations — the  reison»bl» 
certainty  that  would  be  required  in  the  varying  conditions  of  naval  war&re,  wbethir 
as  against  an  enemy  at  anchor  in  the  smooth  waters  of  a  harbor  or  roadstead  or  ai 
between  ships,  under  the  more  trying  phages  that  would  generally  obtain  in  a  ninl 
engagement  at  sea ;  a  certainty  that  would  warrant  the  Board  in  reporting  a  devel- 
opnient  so  perfect  and  unquestioned  as  to  recommend  it  as  a  machine  so  relisbleaod 
certain  in  the  work  demanded  of  it,  as  to  require  only  duplication  and  mnltiplicstioa 
to  render  it  of  such  essential  value  to  the  naval  service  and  the  country  as  to  vir- 
rant  its  purchase  by  the  Government,  under  the  terms  of  the  act  of  Congress  reqninot 
the  appointment  of  the  Board  and  governing  its  action. 

The  instructions  to  the  Board  contain  the  following  sentence  : 

'*In  its  report  (which  is  to  be  made  to  the  Department)  the  Board  will  state  dis- 
tinctly whether,  in  its  opinion,  each  torpedo  examined  is  or  is  not  adaptal  to  warfiiiv 
between  ships  at  sea." 

The  effect  of  this  sentence  was  to  limit  the  Board  to  an  expression  of  opinion  ai 
to  the  complete  adaptability  of  auv  torpedo  to  naval  warfare.  However  promisinf 
any  invention  might  be,  the  Board  was  implicitly  debarred  fi-om  an  estimate  of  iti 
future  value.  As  the  experiments  were  confessedly  incomplet'O,  the  deductions  fitoa 
them  were,  of  necessity,  restricted.  No  other  conclusion  than  that  given  wae  or  w 
possible. 

The  record  shows  that,  on  the  thirteenth  trial,  the  Howell  torpedo  was  dropped  io 
the  usual  manner  and  was  lost — that,  so  far  as  could  be  seen,  it  never  rose  to  the  lar 
face  at  all.  At  this  trial  the  Speedwell  was  at  anchor  in  seven  fathoms  of  water,  • 
fact  accidentally  omitted  in  the  record. 

In  face  of  such  a  showing,  and  despite  the  several  good  qualities  and  valaable  (ttr 
tures  the  torpedo  was  seen  to  possess,  giving  promise  of  ultimate  saoceos  in  tnrj 


BEPORT  OP  THE  SECEETART  OF  THE  NAVY.       631 

respect,  tbe  Board  could  not  report  that  the  torpedo  was,  within  the  meanine  and 
intent  of  the  law  controlling  its  action,  "adapted  to  naval  warfare/'  especially  in 
▼iew  of  the  fact  that  there  are  many  shallow  harbors  and  roadsteads  in  various  parts 
of  the  world  the  naval  forces  of  the  United  States  might  be  called  to  operate  in, 
where,  un^ler  such  a  showing,  the  Howell  torpedo  exhibited  to  the  Board  would  be 
no  II -effective. 

The  Board  desires  to  correct  its  report  by  stating  that  a  satisfactory  firing  pin  was 
submitted. 

\V  horefore,  the  Board,  while  finding  no  occasion  to  change  its  views  or  to  modify 
its  re]Kirt,  except  m  the  instances  noted,  desires  to  avail  itself  of  this  opportunity  to 
state  in  stronger  terms  than  its  original  instraotions  permitted,  its  belief  that  the 
Qovemment  would  profit  by  affording  material  encouragement  to  the  inventor. 
Veiy  respectfully,  your  obedient  servants, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  President  of  the  Board, 

E.  O.  MATTHEWS, 
Captain^  United  States  Nary,  Member, 
C.  F.  GOODRICH, 
Lieutenant-Commander.  United  States  Nary,  Member, 

A.  R.  COUDEN, 
Lieutenant,  United  States  Kavy,  Memher. 
Hon.  William  E.  Chandler, 

Secretary  of  the  Navy,  Washington,  D.  C. 
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Nayt  Departmkkt, 

Washington,  August  4,  1884. 

Sir:  I  herewith  return  to  the  Torpedo  Board  its  report  of  July  11,  1884,  in  order 
that  tbe  Board  may  reconsider  so  much  thereof  as  relates  to  the  torpedo  boat  of  Capt. 
J.  A.  Howell.  U.  S.  N.,  in  connection  with  his  letter  of  July  19,  18c54,  addressed  to  ui6 
Chief  of  the  Bureau  of  Ordnance,  which  is  herewith  transmitted. 
Very  respectfully, 

ED.  T.  NICHOLS, 
Acting  Secretary  of  the  Navy, 
Capt.  Georok  E.  Belknap,  U.  S.  N., 

President  Torpedo  Board,  Nany-Tard,  Norfolk,  Va, 
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United  States  Navt-Tard, 

Washington,  D,  C.  July  19,  1884. 

Sir:  Referring  to  the  report  of  the  Torpedo  Board  on  my  torpedo,  I  think  I  am  Jus- 
tified in  charging  that  the  finding  is  not  in  accordance  with  the  body  of  the  report. 
The  record  shows  that  the  experiments  were  remarkably  good,  and  that  the  proposed 
program  was  completed  as  to  direction  or  accuracy ;  that  regularity  of  submergence 
anil  extreme  speed  (being  postponed)  were  not  determined,  owing  to  loss  of  torpedo 
bat  the  record  shows  that  on  the  twelfiU  trial  the  wake  of  the  torpedo  was  seen 
for  a  great  distance  without  its  coming  to  the  surface,  showing  that  its  path  must 
have  been  rery  nearly  horizontal,  or  the  submergence  must  have  been  very  uniform. 
The  extreme  speed  was  not  shown,  but  it  was  evident  that  there  was  a  ^reat  reserve 
of  power  and  no  reason  why  it  should  not  produce  a  much  higher  speed,  if  it  be  legiti- 
mate to  believe  that  one  follows  the  other.  I  do  not  understand,  therefore,  how  the 
Board  could  decide  that  my  torpedo  was  not  developed,  since  no  experiments  showed 
failure  of  design  in  any  part.  It  is  to  be  supposed  that  the  points  considered  by  the 
Boar<l  and  the  questions  propounded  cover  the  qualities  of  a  torpedo  adapted  to  naval 
w.irfare.  None  of  these  questions  having  been  auswered  unfavorably,  so  far  as  my  tor* 
pedo  is  concerned,  and  the  experiments  b  ing  favorable  as  far  as  they  went,  I  am 
unable  to  understand  by  what  reSHoning  the  Board  arrived  at  the  conclusion  that  the 
torpedo  is  not  adapted  to  naval  warfare. 
Very  respectfully, 

J.  A.  HOWELL, 

Captain,  U  S»  Navy, 

Capt.  Montgomery  Sicard,  U.  S.  N. 

Ch\^  of  Bureau  of  Ordnance,  Washington,  D,  C, 
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Appendix  A. 

m 

ORDER  APPOINTING  BOARD.  m 

Navt  DKPAJtTMEirr, 
Washington,  November  34,  ldB3L 

Sir  :  Ton  are  hereby  appointed  preBident  of  a  Board  for  the  inveetifatioii  tod  tail 
in  the  United  States  of  torpedoes  adapted  to  naval  warfare,  and  of  the  fixtoro  and 
machinery  for  operating  the  same  in  accordance  with  act  of  Congreaa,  approTedMiidi 
3,  1883.  ;^ 

The  following  officers  will  be  associated  with  yon  npon  the  Board  for  this  dn^: 
Capt.  £.  O.  Matthews,  Lieut.  Commander  T.  F.  Jewell,  Lieat.  Washbom  Maynud, 
Lieat.  A.  R.  Conden. 

Detailed  instructions  will  be  furnished  yon  by  the  Bureau  of  Ordnance,  and  aO per- 
sons applying  to  compete  will  be  referred  to  you. 

A  suitable  vessel  from  which  to  make  the  experiments  will  be  provided,  and  iftff 
the  receipt  of  the  detailed  instructions  you  will  inform  the  Department  at  what  tiw 
yon  will  require  her  services. 
Ton  will  convene  the  Board  at  such  time  and  place  as  may  be  found  advisable. 
Very  respectfully, 

WILLIAM  £.  CHANDLER, 

Secretarjf  of  the  Neri, 
Capt.  Gborqe  £.  Belknap,  U.  S.  N., 

Navy-Tard,  Norfolk,  Va. 

United  States  Navt-Yard,  Norfolk,  Commandant's  Office, 

November  30,  IdSl 
Beceived  and  delivered. 

W.  K.  MAYO,  Cemmtim. 
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tn 
instructions  to  board  bt  the  rureau  of  ordnance.  m 

Bureau  of  Ordnance,  Navt  Depabtmemt, 

Washington  Citg,  December  3, 18B3. 

Sir  :  At  the  last  session  of  Congress  an  act  was  passed  and  approved  March  3,  lA 
from  which  the  following  is  ao  extract : 

''For  the  purchase  anamanufacture,  after  full  investigation  and  test  in  theCniW 
States  under  the  direction  of  the  Secretary  of  the  Navy,  of  torpedoes  adapted  to  ninl 
warfare,  or  of  the  ri^ht  to  manufacture  the  same,  and  for  the  fixtures  and  machiiieij 
necessary  for  operating  the  same,  one  hundred  thousand  dollars:  Provided,  Tlutv 
part  of  said  money  shiHl  be  expended  for  the  purchase  or  mannfactnre  of  any  torpedo 
or  of  the  right  to  manufacture  the  same,  until  the  same  shall  have  been  approTod  bj 
the  Secretary  of  the  Navy,  after  a  favorable  report  to  be  made  to  him  by  a  bond  a 
naval  officers,  to  be  created  by  him,  to  examine  and  test  said  torpedoes  and  iant- 
tlons." 

In  pursuance  of  this  act  the  Bureau  (by  direction  of  the  Department)  isBo«dt» 
prominent  inventors  and  manufacturers  the  appended  circular,  marked  A. 

It  will  be  perceived  from  an  examination  of  the  circular  what  meaning  the  De- 
partment attaches  to  the  expression  "torpedoes  adapted  to  nav^  warfare,"^  sad Ihii 
meaning  must  govern  the  Board  in  its  proceedings. 

It  wiU  also  be  seen  that  the  Bureau  did  not  undertake  to  inform  inventon  whete 
their  torpedoes  come  up  to  the  terms  of  the  circular,  but  left  that  point  to  be  dscidtd 
by  themselves  in  the  first  instance. 

The  undermentioned  persons  sent  drawings  to  the  Bureau,  and  signified  their  iatn* 
tlons  to  present  torpedoes  before  the  Board  when  organized : 

Mr.  Asa  Weeks. 

The  American  Torpedo  Company. 

Commander  J.  A.  Howell,  U.  S.  N. 

The  Board  having  now  been  ordered,  and  informed  that  a  vessel  will  be  fiumiihfl^ 
firom  which  to  make  the  trials,  the  above-mentioned  persons  (and  any  othera  tbil 
may  announce  their  desire  to  compete)  will  be  directed  by  the  Department  to  report 
to  you  with  their  apparatus;  and  you  will  observe  that  by  the  terms  of  the  BorMMr'f 
circular  a  certain  reasonable  amount  of  labor  will  be  furnished  by  the  DepattoMBt 
(if  necessary)  for  erecting  the  apparatus  on  shipboard. 
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Among  the  qaalitiefl  that  should  be  poesessed  bj  a  torpedo  adapted  to  naval  war- 
ikre  the  following  appear  to  be  most  essential : 

Aconracy. 

Range. 

Velocity. 

Certainty  of  operation. 

Destructiveneas. 

Safety  in  handling. 

Facility  of  handling. 

Simplicity. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire.  * 

Simplicity  and  efficiency  of  the  launching  apparatus. 

The  Bureau  attaches  very  considerable  importance  to  the  last  two  of  these  qualities, 
for,  though  a  torpedo  may  be  in  itself  adapted  to  naval  warfare,  if  there  is  no  prac- 
tical means  by  wnich  it  could  be  efficiently,  safely,  and  conveniently  launched  in  the 
more  important  dififerent  directions  desirable  in  naval  combat,  this  ukoi  would  detract 
▼ery  greatly  from  its  usefulness ;  and  if  it  could  not  be  held  conveniently  in  the 
lAonching  position  at  sea,  or  be  conveniently  pointed,  or  be  sheltered  properly  from 
tte  fire  of  the  enemy's  gieat  guns  and  machine  guns  until  the  ship  tnat  carries  it 
Bhould  arrive  within  working  range,  it  would  fall  short  in  a  very  important  respect 
of  being  an  effective  weapon. 

Of  course  a  torpedo  not  well  covered,  and  even  not  very  conveniently  launched, 
oonld  be  efiectively  used  at  night,  in  fogs^  or  in  thick  smoke,  but  for  the  general  pur- 
poses of  naval  combat  at  sea  it  would  be  inadequate. 

Among  others  the  Board  should  note  the  following  points : 

Is  the  torpedo  very  difficult  of  manufacture,  and  is  great  accuracy  of  manufacture 
necessary  in  order  to  obtain  uniform  results  f 

Is  great  structural  strength  necessary  f 

What  effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  torpedo, 
and  on  the  torpedo  itself  when  in  position  for  firing,  and  what  effect  has  the  motion 
of  the  ship  on  facility  of  pointing  T 

Is  the  preparation  of  the  torpedo  for  action  an  elaborate  process,  and  while  it  is 
being  handled  and  when  in  position  for  service  are  the  vessel  and  her  crew  reasonably 
safe  from  injury  f 

Is  much  care  necessary  to  keep  the  torpedo  in  a  state  for  speedy  uso  f 

Is  the  actuating  apparatus  or  material  reasonably  safe  and  harmless,  both  when 
loaded  and  when  in  store,  and  does  it  probably  deteriorate  or  dangerously  change 
with  time  or  with  the  changes  of  temperature  and  other  conditions  incident  to  service  f 

Can  the  torpedo  be  made  innocuous  (automatically)  at  the  end  of  the  flight? 

Can  it  be  conveniently  and  safely  packed  for  transportation? 

What  is  its  probable  price,  with  launching  apparatus  complete? 

Although,  owing  to  the  diverse  characteristics  of  the  torpedoes  that  may  be  offered 
to  the  inspection  of  the  Board,  it  is  not  possible  for  the  Bureau  to  lay  down  any  rigid 
mles  for  the  conduct  of  the  trial,  the  following  programme  is  given  as  an  example  of 
what  would  seem  to  be  a  systematic  investigation  into  the  behavior  of  torpedoes  on 
such  a  trial  as  it  is  the  intention  of  the  Department  to  hold,  and  the  Board  is  expected 
to  conduct  its  investigations  in  as  nearly  similar  a  manner  as  the  circumstances  of 
each  case  will  warrant,  the  object  being  to  bring  out  clearly  the  advantages  and  dis- 
advantages of  each  system  that  is  admitted  to  trial. 

After  an  examination  of  the  mechanical  details  of  the  torpedoes  and  the  methods 
of  carrying,  loadins,  and  launching  them,  the  Board  should  proceed  to  the  actual 
trial  of  those  that  tney  decide  are  adapted  to  use  in  warfare  between  ships  at  sea. 

In  order  that  a  correct  idea  may  be  formed  of  the  character  of  the  flight  of  each 
torpedo,  and  also  of  the  distance  at  which  practice  should  take  place  in  the  sea  trials^ 
some  preliminary  runs  should  be  had  in  smooth  water  (against  a  target)  either  froni 
the  vessel  (held  in  a  fixed  position)  or  from  a  wharf,  float,  or  other  convenient  place. 

In  this  way,  the  readiness  with  which  each  torpedo  starts,  its  most  effective  range, 
and  the  time  of  flight  to  that  and  to  shorter  ranges  can  be  ascertained. 

A  target  should  be  employed  at  the  longest  range,  and  also  at  some  of  the  shorter 
ones  (see  page  6,  paragraph  5),  and  boats  and  range  sticks  at  right  angles  to  the 
line  of  flight  would  be  useful  in  marking  the  intervals  of  time  on  the  trajectory. 

Having  thus  obtained  the  absolute  and  comparative  ranges,  velocities,  accuracy, 
^bc.,  under  perfectly  favorable  conditions,  it  would  appear  best  next  to  ascertain  (in 
smooth  water,  and  without  current)  what  deviations  from  the  line  of  sight  may  be 
expected  when  the  torpedoes  are  lauuched  from  a  ship  moving  at  speed  past  a  fixed 
target  at  the  range  which  has  been  decided  upon  as  the  most  effective  for  each  torpedo. 

Discharges  should  thus  be  made  at  the  target  when  bearing  abeam,  4  points  on  the 
bow,  4  points  on  the  quarter,  and  also  when  directly  ahead  and  astern.    It  is  consid- 
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ered  that  tliese  rans  are  stated  above  in  the  order  of  their  importance  and  of 
difficalty  of  saccesBful  execation.    (See  sketch.) 
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.  This  experiment  will  probably  bring  out  the  deviations  and  errors  of  flight  pecn 
to  each  torpedo,  unaffected  by  any  other  condition  than  the  speed  of  the  vessel.  1 
probable  that  information  enongh  would  thus  be  accumulated  to  enable  the  Bo 
to  proceed  in  an  economical  and  efficient  manner  with  the  regular  triaU  at  sea,  i 
these  trials  are  the  ones  which  are  to  finally  determine  the  merits  of  the  torpe<i<M 
The  first  point  that  it  appears  necessary  to  investigate  is  the  effect  of  the  sea  o] 
the  flight  of  the  torpedoes,  and  for  this  purpose  positions  should  be  selectrd  fi 
which  runs  towards  a  target  could  be  made,  naving  the  sea  4  points  on  the  bow  \ 
on  the  quarter  (and  also  abeam)  of  the  torpedo  while  running,  as  well  as  dim 
against  and  with  the  flight,  the  vessel  and  target  to  be  both  in  a  state  of  rest. 
^  The  annexed  figures  show  five  positions  that  seem  suitable  for  this  experim 
They  are  in  the  order  of  their  apparent  importance,  and  so  numbered. 
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The  effect  of  the  sea  alOQe  on  the  flight  beiD^  thus  recorded^  it  remains  to  ascertain 
the  deviations  due  to  launching  the  torpedoes  in  a  sea-way  from  the  vessel  at  speed 
against  a  target  at  rest,  the  object  of  this  part  of  trial  beins  to  get  such  a  direction 
of  sea  as  regards  the  line  of  the  keel  aud  the  liue  uf  flight  as  will  most  clearly 
exhibit  the  directive  force  of  the  torpedo  and  operate  most  to  throw  it  from  the 
inteu'led  line  of  flight. 

Perhaps  the  position  that  would  best  accord  with  the  above  design  would  bo  when 
ninning  a  ship  with  the  sea  4  points  on  her  bow,  the  torpedo  being  launched  directly 
abeam  and  on  the  side  from  wnich  the  sea  comes. 

Thus  circumstanced,  it  appears  probable  that  the  deflective  force  of  the  sea  run- 
ning along  the  vessel's  side  and  the  movements  of  the  ship  herself,  in  rolling  and 


pitcbingy  would  be  about  as  unfavorable  to  accuracy  as  could  well  be  obtained,  unless 
ranning  the  ship  directly  head  to  sea  and  launching  abeam  should  be  found  more 
unfavorable. 

After  a  sufficient  number  of  runs  have  been  made  as  above,  the  torpedo  might  be 
launched  4  points  on  the  bow  and  then  4  points  on  the  quarter  of  the  ship,  the  angle 
of  the  ship's  keel  with  the  sea  remaining  about  4  x>oint8. 

The  annexed  sketch  shows  the  several  positions  above  described,  which  are  num- 
bered in  the  order  of  their  apparent  importance.    Also  5  and  6,  which  are  less  difficult. 

There,  are,  no  doubt,  other  positions  from  which  valuable  data  could  be  obtained, 
and  if  any  torpedo  possesses  any  particularly  distinguishing  qualities  (such  as  range 
or  speed)  this  fact  snould  be  made  to  appear  (by  experiment)  for  what  it  is  worth. 

It  is  probable  that  a  set  of  trials  as  nearly  like  the  foregoing  as  the  varying  natures 
of  the  torpedoes  will  permit  wonld  bring  out  what  value  there  may  be  in  the  several 
weapons  as  sea  torpedoes,  and,  in  connection  with  such  other  experiments  as  the  Board 
may  find  it  advisable  to  make,  would  afford  data  £rom  which  a  conclusive  report  could 
be  drawn. 
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It  iB  very  important  to  have  a  convenient  target,  and  the  following  is  snggettedM 
likely  to  answer  the  purpose : 

A  line  of  suitable  size,  with  wooden  or  cork  floats  at  intervals,  to  which  shoold  ^ 
attached  a  mnslin  or  net  screen  (the  lower  edge  loaded  with  leaden  weights)  hsogiif^ 
down  some  12  feet  below  the  surface. 

This  could  be  kept  stretched  out  in  the  sea  trials  by  a  boat  or  drag  at  one  end. 

The  length  of  the  target  should  be  about  70  feet.  This  need  only  be  used  for  tlt» 
subaqueous  torpedoes.  Those  that  run  on  the  surface  might  be  run  at  the  space  be- 
tween two  barrels  made  fast  to  a  line  with  the  same  interval.  Those  surface  (or  otlur) 
torpedoes  that  have  detachable  (or  falling)  magazines  must  be  specially  tested,  u 
order  to  ascertain  whether  such  magazines  work  certainly  and  properly. 

It  is  of  great  importance  to  obtain  the  velocity  and  energy  of  the  torpedoes  at  dif> 
ferent  points  of  the  flight;  and  the  strikins;  energy  at  the  working  range  is  of  eaan- 
tial  importance,  as  it  is  a  measure  of  the  ability  of  the  torpedo  to  break  through  de- 
fense nets,  &c. 

This  last  point  must,  if  practicable,  be  determined  by  actual  experiment,  whick 
may  be  made  in  smooth  water  if  thought  best.  (It  might  be  combined  with  tie  fint 
trial.)  ^ 

When  the  runs  are  made  from  the  vessel  at  speed,  it  will  be  necessary  to  obwite 
carefully  the  direction  of  flight,  as  that  duty  will  then  offer  more  difliculty  than  ii 
the  other  experiments.  This  may  perhaps  be  partly  effected  from  aloft,  or  an  obserr' 
ing  boat  may  be  stationed  at  the  point  where  the  discharge  is  to  take  place,  or  nor 
the  target.    (See  page  9,  last  paragraph.) 

In  the  case  of  subaqueous  torpedoes,  both  in  smooth  and  in  rough  water,  every  eff<ict 
must  be  madp  to  ascertain  whether  they  bold  a  constant  depth  of  sabmersion,  andt» 
value  uuch  oscillations  as  may  occur.  This  can  best  be  ascertained  by  one  or  mm 
mnslin  targets  placed  in  the  line  of  flight^  between  the  point  of  start  and  the  final 
target. 

The  steadiness  of  flight  must  be  carefully  observed  on  all  occasions. 

The  proprietors,  or  inventors,  of  the  torpedoes  on  trial  are  to  be  allowed  to  embark 
on  the  vessel,  and  to  be  present  at  all  trials  of  their  own  torpedoes.  They  will  faJSj 
explain  the  theory  and  construction  of  their  torpedoes,  and  will  each  manipulate  bif 
own  (with  the  exception  of  pointing  and  discharge),  with  such  manual  asslftsoM 
from  the  crew  of  the  vessel  as  may  be  necessary. 

They  are,  however,  not  to  be  allowed  to  decide  as  to  the  nature  of  the  trials,  norai 
to  the  programme. 

The  description,  size,  and  weight  of  each  torpedo,  and  of  its  launching  and  prepar- 
atorv  apparatus,  should  be  ^iven.  Also  speed  of  vessel,  height  and  direction  of  sa, 
wind,  weather,  &o.,  should  be  carefully  noted. 

In  its  report  (which  is  to  be  made  to  the  Department),  the  Board  will  state  dis- 
tinctly whether,  in  its  opinion,  each  torpedo  examined  is  or  is  not  adapted  to  wsriin 
between  ships  at  sea. 

It  will  also  name  those  thus  adapted  (that  it  wishes  to  report  favorably)  in  the  or- 
der of  their  adaptation. 

The  Department  desires  it  to  be  distinctly  understood  that  every  precantion  most 
be  taken  to  guard  effectually  the  vessel  and  all  those  embarked  in  her  against  iDJni; 
from  the  torpedoes  and  their  appliances,  and  the  Board  will  be  especially  can-fnlto 
make  all  reasonable  preparations  for  safety  and  to  allow  no  person  (civilian  or  othir- 
wise)  to  expose  himself  to  serious  risk. 
I  am,  sir,  your  obedient  servant, 

MONTGOMERY  SICARD, 

Chief  of  iTsress. 

Capt.  G.  E.  Belknap,  U.  8.  N., 

President  Torpedo  Board, 


Appendix  C. 

A. 

Bureau  of  Orpnancb,  Navy  Department, 

WashingUm  Gity^  Jal^  U,  IdtS. 

Sirs  :  In  the  naval  appropriation  bill  for  the  year  ending  June  30, 16^4,  there  appean 
under  the  head  of  **  Torpedoes  "  the  following  item  (see  printed  slip  attached  hereto). 

You  will  observe  that  by  the  terms  of  the  law  the  full  investigation  and  test  of  the 
torpedoes  must  take  place  before  a  board  of  naval  officers. 

This  board  has  not  yet  been  appointed,  but  it  is  probable  that  it  will  be  conTSMd 
before  October.  • 

Supposing  that  your  company  may  desire  to  present  a  torpedo  with  its  nececssrf 
appliances  before  this  board  (for  trial),  the  Bureau  has  thought  it  best  to  call  yoor 
attention  to  the  foregoing,  and  it  will  be  happy  to  give  you  any  other  informatioa 
conceriiiitg  the  matter  that  may  be  reqnii'ed. 


BEPORT  OP  THE  SECRETARY  OP  THE  NAVY.       537 

It  mast  be  nnderatood,  however,  that  the  law  does  not  allow  any  of  the  money  ap- 
;propTiated  for  the  pnrcha«e  of  torpedoes  ($100,000)  to  be  nsed  in  defraying  the  ex* 
3>en8e8  of  the  competitorSf  (such  as  freight,  handling,  removal,  repairs,  adjustments, 
•Ae.).    These  must  be  paid  by  the  parties  presenting  their  torpedoes  for  trial. 

A  veesel  Arom  which  to  lannch  the  torpedoes  would,  however,  be  provided,  and  the 
labor  for  erecting  the  necessary  launching  apparatus  on  board  of  her  would  be  for- 
niahed  by  the  Navy  Department. 

Yon  will  please  observe  that  no  torpedoes  will  be  admitted  to  trial  which  are  not 
clearly  and  practically  adapted  for  use  on  board  of  a  man-of-war  at  sea  and  in  a  naval 
eni^agement. 

The  torpedoes  presented  must  be  in  all  respects  of  the  pattern  and  size  intended 
for  "  service '^  nse  on  shipboard,  and  must  be  accompanied  by  the  service,  handling, 
and  launching  apparatus  complete. 

If  yon  consider  any  of  your  torpedoes  adapted  to  naval  warfare  in  the  strict  sense 
conveyed  by  this  letter,  and  if  you  wish  to  preseut  any  of  them  for  trial  before  the 
board,  yon  are  requested  to  send  notice  to  this  Bureau  as  soon  as  convenient,  inclos- 
ing clear  drawings  and  descriptions  of  the  torpedo  and  necessary  apparatus  for  using 
it  in  service. 

I  am,  sirs,  your  obedient  servant, 

MONTGOMERY  SICARD. 

Chief  of  Bureau, 
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notice  to  inventors  and  competitors. 

Notice. 

Inventors  and  others  who  intend  to  bring  before  the  Naval  Turpedo  Board  torpe- 
does adapted  to  naval  warfare,  for  examination  and  test,  in  accordauce  with  the  act 
of  Congress  approved  March  3, 1883,  concerning  torpedoes,  are  hereby  notified  that 
the  Board  will  be  in  readiness  to  receive  them  at  the  navy-yard,  Norfolk,  Va.,  May 
20,  1884. 

Attention  is  invited  to  the  requirements  embodied  in  the  circular  letter  addressed 
k>  competitors  by  the  Bureau  of  Orduanoe,  Navy  Department,  July  12,  1883. 

GEO.  E.  BELKNAP, 
Captain,  U,  S.  X,,  and  Preeident  Torpedo  Board,  Xavy-Yard,  Norfolk,  Va. 
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notice  to  inventors  and  competitors. 

Notice. 

Inventors  and  others  who  wish  to  appear  before  the  Naval  Torpedo  Board  with  tor* 
pedoes  adapted  to  naval  warfare  for  examiuation  and  test,  in  accordance  with  the  act 
of  Congress  approved  March  3.  1883,  coucerning  torpedoes,  are  hereby  notified  that 
the  Board  will  reconvene  at  the  navv-yard,  Norfolk,  Va.,  June  20,  1884,  in  readiness 
to  receive  them.  Attention  is  invited  to  the  requirements  embodied  in  the  circular 
letter  addressed  to  competitors  by  the  Bureau  of  Ordnance,  Navy  Department,  July 
12,  1883. 

GEO.  E.  BELKNAP, 
Captain,  V,  S,  N,  and  President  Torpedo  Board,  Navy- Yard,  Norfolk,  Va, 
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memoranda  of  trials  of  the  american  torpedo  company's  torpedo,  made  be- 
fork  the  torpedo  board  since  the  rkpokt  of  the  board  dated  march  4,  1884. 

Certain  trials  were  made  and  reported  under  date  of  March  4,  1884. 

The  Board  met  at  Miiford,  Conn.,  May  13,  at  11  a.  m.  Presteut,  the  President  and 
all  the  members,  Mr.  Rowley,  the  represeutative  of  the  American  Torpedo  Company 
being  also  preseut. 
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The  Board  was  informed  tliat  the  torpedo  to  be  sabmitted  for  trial  was  tbe  saae 
aa  that  tried  before  it  in  Jannary  last,  a  description  of  which,  under  date  of  Shr^b 
4,  Id-^il,  is  already  on  file  in  the  Department;  that  the  wedj^e-shaped  bow  has  beet 
replaced  by  one  of  cigar  shape,  and  the  length  of  the  torpedo  increased  to  2'^feet 
and  5  inches.    A  new  electrical  apparatus  nas  also  been  sab^ititated  in  place  of 
the  old  one;  in  this  the  transmitter  (in  the  boat)  consists  merely  of  two  poUrizM 
relays,  and  the  key-board  of  two  pole-changiug  keys;   the  four  functions  " star- 
board/' ''port,"  "go,"  and  "stop"  only  can  be  performed  from  the  shore  iostn- 
ment.    A  double-core  cable  is  used  with  this  arrangement,   and,  as  it   has  iboit 
double  the  area,  the  torpedo  carries  one-quarter  mile  of  this  instead  of  the  one-hilf 
mile  of  the  single  core  cable  formerly  carried.     (See  Appendix  J.) 

As  a  trial  for  speed  was  desired,  watches  were  compared  and  a  member  of  the  Board 
stationed  at  the  half-mile  bnoy  and  another  at  the  quarter-mtle  buoy,  with  iQ•lt^l^ 
tions  to  signal  the  arrival  of  the  torpedo  opposite  their  respective  stations  by  loir«r- 
ing  their  flags.  A  third  member  was  stationed  at  one  side  where  he  observed  the  tiia« 
of  passing  each  buoy.  The  time  of  passing  the  starting  buoy  was  announce*!  to  thi 
officers  in  the  boats  by  lowering  a  flag  on  shore.  The  time  of  running  the  half  mil«, 
as  det«rmine<l  by  two  members  of  the  Board  and  by  three  civilians,  was  2  mmuM 
and  2  seconds,  or  14.7  statute  miles,  13.1  knots  per  honr. 

The  course  had  been  laid  ofif  in  the  bay  in  front  of  the  boat  house,  one-half  niik 
long,  with  buoys  marking  each  one-eighth  mile.  The  certificate  of  Civil  Engineer  E 
J.  Kellogg  of  the  correctness  of  these  buoys  is  hereto  appended,  marked  **  L" 

As  it  was  impossible  to  prepare  the  torpedo  for  another  trial  before  the  tide  wooU 
be  too  low  to  launch  her,  it  was  requested  that  she  be  brought  off  to  the  Speedwell 
in  the  morning  at  10  o'clock  for  a  trial  from  the  vessel  under  way  at  a  target. 

At  11  a.  m.  of  the  14th  the  torpedo  was  towed  off  to  the  vessel  by  a  boat  from  tin 
Speedwell  and  made  fast  astern.  It  was  noticeably  down  by  the  stem  on  arririL 
At  11.10  the  owners  arrived  ou  board.  There  was  a  very  light,  choppy  sea,  aodai 
the  torpedo  rolled  she  dipped  her  after  flag-staff  under  water  and  allowed  water  to 
enter  the  expander  compartment,  and  in  a  few  minutes  the  torpedo  sank  stem  fint 
This  position  of  the  torpedo  mixed  the  acid  aud  lime  in  the  expander  and  gases  formed, 
rushing  out  through  the  flag-staff,  drove  out  the  water,  and  the  torpedo  again  floated 
on  an  even  keel. 

"The  torpedo  was  hoisted  at  a  boat's  davits,  and  the  cover  taken  off  the  expands, 
the  steering  and  engine  compartments.  It  was  foond  that  it  would  be  necessary  to 
olean  out  and  recharge  the  expander,  and  men  were  sent  on  shore  for  acid  and  lime, 
while  others  prepared  the  expander  itself.  At  4.15  p.  m.  got  the  Speedwell  ooder 
way  and  steamed  out  into  the  sound,  dropped  and  anchored  two  baoys  to  repraeesl 
the  extremes  of  a  vessel,  the  space  between  them  to  be  the  tafget. 

The  torpedo  was  hung  at  a  pair  of  the  vessel's  davits,  on  the  starboard  side,  aboit 
52  feet  above  the  water,  parallel  to  the  vessel's  keel,  bow  forward.  The  disehar^ 
ing  apparatus  consisted  merelv  of  two  chains  around  the  torpedo,  one  end  of  esa 
sling  being  held  in  a  goose-neck  slip-hook;  two  tripping  lines  were  used,  one  foreaeb 
«lip-book.  As  the  Speedwell  was  perfectly  steady,  the  torpedo  was  easily  held  ii 
this  way. 

The  torpedo  was  rnn  at  the  target  nnder  the  following  conditions:  Speedwell  ms- 
Ding  parall*']  to  line  of  the  target  at  a  speed  of  10  knots,  the  two  lines  about  301 
yards  apart,  light  breeze,  force  3,  two  points  on  the  starboard  bow,  sea  smooth.  Thi 
torp€»do  was  dropped  when  the  vessel  had  reached  a  point  aboat  100  yards  from  iIm 
first  buoy,  and  it  was  steered  on  a  course  nearly  parallel  to  that  of  the  ▼easel,  antil  it 
was  nearly  abreast  the  first  buoy,  then  given  a  port  helm  and  it  jpasaed  betweei 
the  buoys,  abont  50  feet  iVom  the  first  bnoy  and  making  a  curve  half  way  aroand  it 

The  company  not  being  prepared  to  go  on  with  the  further  teets  required  under  tiw 
more  heroic  conditions  imposed  by  practice  at  sea,  further  experiment  at  Uus  time 
was  suspended ;  but  on  the  5th  of  June  the  board  a^am  convened  at  Milford,  CooDn 
to  witness  a  trial  of  the  torpedo  at  night,  to  determine  whether  it  ooold  be  efficiently 
«teered  nnder  such  circumstances. 

Weather,  bright  moonlight ;  clear,  calm,  smooth  sea.  A  member  of  the  Board 
<Lieut.  Commander  Nichols)  was  sent  out  in  a  small  boat  to  the  hiJf-mile  bnoy  to 
observe  the  action  of  the  torpedo  and  to  note  the  time  of  arrival  at  or  near  tbe 
bnov.  The  time  of  starting  was  noted  at  the  shore  end  by  a  member,  and  it  was  in- 
tended that  the  noted  interval  of  time  should  give  an  approximate  measure  of  the 
speed.  The  small  boat  displayed  a  light  and  was  the  target.  On  the  guide  rods  ci 
the  torpedo  were  a  red  and  white  lantern,  the  red  higher  than  the  white  and  on  th« 
forward  gnide;  the  lights  were  intended  to  indicate  the  position  and  the  heading  of 
the  torpedo.  Everything  l>eing  ready,  the  torpedo  was  discharged  from  the  oar.  At 
the  word  "  go"  the  engines  were  started,  but  it  was  soon  noticeable  that  the  torpedo 
was  moving  at  not  more  than  half  its  usual  speed. 

The  president  of  the  Board  directed  the  steering  of  the  boat,  an  employ^  of  tht 
company  manipulating  keys  in  obedience  to  his  orders.    The  helm  was  first  put  t» 
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starboard  and  the  torpedo  given  a  broad  sheer  away  from  the  direction  of  the  target. 
After  going  some  distance  the  helm  was  shifted  and  the  torpedo  allowed  to  pass  to 
the  right  of  the  target,  then  again  shifteil  to  starboard  and  torpedo  sent  to  tbe  left 
of  the  target ;  again  shifted  and  torpedo  sent  in  direction  of  the  target.  The  torpedo 
obeyed  her  helm  sowly,  corresponding  to  her  reduced  speed.  The  total  distance  ran 
was  about  three-eighths  of  a  mile  in  foar  minutes  and  thirty  seconds. 

The  employ^:!  of  tbe  company  explained  the  lack  of  s^ieed  as  follows:  The  car 
should  be  rnn  down  the  inclined  railway  and  the  tripping  line  should  become  tant 
Just  after  the  tor|>edo  is  water-borne,  when  the  torpe4lo  will  be  thrown  clear  of  the 
still  descending  car.  The  length  of  the  tripping  line  thus  depends  on  the  state  of  the 
tide.  Owing  to  lack  of  experience  in  nightwork  a  mistake  had  been  made,  tbe  trip- 
ping had  taken  place  too  early  and  the  propeller  had  been  injured  by  coming  in  con- 
tact with  the  iron  frame  of  the  oar.  Wnen  the  torpedo  was  recovered  and  towed  in 
it  was  found  that  one  blade  of  the  propeller  had  struck  some  hard  substance.  It  was 
cbippeil  slightly  and  its  pitch  lessened  about  three-sixteenths  of  an  inch. 

The  Board  is  of  the  opinion  that  the  slight  injury  done  to  the  propeller  in  launch- 
ing could  not  account  for  the  great  falling  off  in  speed  from  former  trials. 

No  further  tests  were  made,  the  trial  snowing  that  the  torpedo  could  be  steered 
fairly  well  at  night  towarils  a  fixed  object,  though  the  certainty  of  striking  it  would 
be  questionable. 


Appendix  F. 

changks  in  the  electrical  apparatus  of  the  american  torpedo  company's 
torpedo  since  the  report  of  the  board  dated  march  4,  1684. 

The  cable  now  contains  two  conductors  and  is  of  twice  the  cross-section  of  the  sin- 
gle conductor  cable  previously  used  with  the  **Haighf  transmitter.  One-half  mile 
of  cable  is  now  carried  and  occupies  the  space  formerly  allowed  to  one  mile.  As  the 
carbonic  acid  flask  will  only  run  the  boat  one-half  mile  the  cable  is  still  long  enough 
for  the  boat;  but  the  change  is  hot  an  improvement,  from  the  fact  that  tne  whole 
torpedo  should  be  made  shorter,  if  possible,  and  spaces  and  weights  should  be  le^- 
«ene4,  not  increased.  This  change  from  a  single  conductor  cable  is  made  necessary 
by  the  changes  in  the  electrical  apparatus  employed  in  the  torpedo  and  on  shore. 

The  present  key -board  (on  shore)  consists  merely  of  two  pole-changing  keys,  each 
key  being  in  circuit  with  one  of  the  conductors  of  the  cable.  In  the  boat  the 
''Haight''  transmitter  or  step-by -step  apparatus  is  replaced  by  two  polarized  relays, 
one  for  each  conductor.  One  pole-changing  key,  one  conductor  of  the  cable,  and  one 
polarized  relay  control  the  engine  magnets ;  the  second  key,  conductor,  and  relay 
control  the  steering  magnets. 

The  action  of  the  present  apparatus  will  be  readily  understood  by  reference  to  the 
drawing  hereto  appended  and  marked  A.  In  this  are  shown  the  key-board  complete, 
one  polarized  relay,  and  the  engine  magnets,  together  with  the  connections  for  ''go'' 
and  *'stop." 

The  action  is  as  follows:  Supposing  the  key  over  to  position  marked  "stop,"  the 
current  enters  at  post  marked  *' carbon,"  thence  to  spring  a,  thence  by  rubbing  con- 
tact b  to  post  '*  line,"  thence  by  its  conducting  wire  to  post  c  of  polarized  relay,  thence 
by  d  through  magnet  coils  to  0,  thence  by  post /to  </,  thence  through  "stop  magnet '^ 
coil  to  h;  from  h  there  are  two  paths  to  m,  one,  always  closed,  is  through  the  ''go 
magnet"  coil ;  the  other  |»ath  is  from  A  to  i,  thence  through  polarized  armature  k  and 
through  stop  I  {k  and  {  have  been  brought  into  contact  by  the  action  of  the  current 
lowing  through  the  coils  of  the  relay)  to  m;  from  m  by  "earth "  of  the  boat  to  '*  earth " 
of  the  key-board,  thence  to  zinc  of  the  battery. 

As  noted  above,  while  M^nding^a  current  through  the  stop  magnet,  a  current  is  also 
eent  through  the  go  magnet.  The  whole  current,  however,  goes  through  the  stop 
magnet,  while  only  a  portion  goes  through  the  other;  the  current  dividing  between 
two  paths  inversely  as  the  resistance,  it  follows,  since  the  resistance  of  the  go  magnet 
is  very  large  in  comparison  with  the  resistance  of  the  other  path,  through  armature  of 
the  polarized  relay,  that  the  current  in  the  go- magnet  coils  is  very  feeble  and  has  little 
effect  toward  preventing  the  prompt  action  of  the  stop  magnet. 

If  the  key  were  reversed,  that  is,  thrown  over  to  position  marked  ''go,"  it  will  be 
aeen  that  the  current  will  be  reversed,  the  polarized  armature  k  will  be  thrown  into 
contact  with  x,  and  the  current  through  the  go  magnet  will  now  be  strong  and  that 
thmugh  the  stop  magnet  weak. 

As  only  four  functions  are  provided  for  in  this  apparatus,  the  torpedo  cannot  be 
fired  at  will.  The  firing  being  by  electricity  on  coutact,  a  battery  in  the  boat  is  re- 
quired for  the  necessary  current.  The  drawing  marked  B,  hereto  appended,  shows 
the  arrangement  proposed.  It  will  be  seen  that  the  circuit  is  broken  in  two  places, 
between  a  and  b  and  between  o  and  d,    Tbe  break  between  o  and  d  is  closed  only  whils 
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the  en^ne  is  running ;  a  pipe/ leading  from  the  gas  pipe  near  the  engine  allowitki 
gas  pressure  to  push  the  piston  e  into  contAot  with  them  during  the  time  the  thntiW 
valve  is  open  and  the  gas  unexhausted.  The  break  between  a  and  6  is  closed  wim- 
ever  there  is  sufficient  pressure  on  the  plunger  leading  throogfa  the  noee  of  the  tfl^ 
pedo.  The  object  of  the  brealL,  which  is  closed  by  the  gas  pressure,  is  to  render  tbs 
torpedo  innocuous,  when,  having  missed  the  target  fired  at.  It  may  be  floating  about 
and  become  (without  some  such  safeguard)  dangerous  to  friend  or  foe. 

The  presence  of  a  local  battery  in  the  boat,  while  not  a  serions  objection,  reqniici 
a  certain  amount  of  attention  and  periodical  inspection,  which  would  be  avoided  if 
the  firing  were  done  by  the  battery  used  for  controlling  the  movements  of  the  torpcdt. 


Appendix  G. 

description  of  the  torpedoes  presented  by  mr.  weeks  for  trial  befou 

the  torpedo  board. 

The  rocket  torpedoes  presented  by  Mr.  Weeks  for  trial  before  the  Board  were  Um 
in  number.  ( A  fifth  was  presented  later.  See  latter  part  of  this  paper.)  The  get- 
eral  deKign  ot  three  of  them  was  the  same,  the  fourth  was  dififerent,  principally  in  tk 
fact  that  it  was  arranged  for  using  two  rockets  while  the  others  used  but  one. 

The  drawing,  hereto  appended  and  marked  C,  shows  the  type  in  which  a  sin)^ 
rocket  is  used ;  also  the  discharging  or  launching  apparatus.  The  torpedo  is  made  «f 
heavy  tin  plate,  strengthened  and  stifiened  with  wood. 

Referring  to  the  letters  on  the  drawing,  A  represeuta  the  explosive  chamber  de- 
signed to  contain  not  less  than  seventy-five  pounds  of  dynainit^  or  other  explosive 
material  of  the  same  specific  gravity.  B  is  a  hollow  chamber  intended  to  gyye  booj- 
aucy  to  the  bow  and  prevent  diving.  A  cross-section  through  the  bows,  would  ^rfi 
liat  ellipse,  drawn  to  a  sharp  angle  above  and  below,  terminating  in  a  plate.  This 
sharp  plate  is  intended  to  cut  through  nets  or  similar  obstructions.  0  represents 
the  loading  holes.  D  D  are  metal  slings  which  slip  over  the  arms  G  of  the  laaach- 
ing  apparatus.  H  is  a  portion  of  the  launching  apparatus  which  projects  to  the  rear 
and  to  which  is  made  fast  the  cotton  yam  lanyard  I.  This  lanyard  is  also  made  fut 
to  the  torpedo  and  holds  it  on  the  davits,  uutil  it  is  burned  away  by  the  gases  from 
the  ignited  rocket.  J  J  are  the  st«ru  rods  or  steering  tails.  These  are  of  wood  with 
a  triangular  piece  of  thiu  sheet  iron  at  the  after  eud  as  shown  at  O.  One  of  the 
torpedoes  had,  in  addition  to  the  triangular  piece  of  iron,  an  iron  skag  runniug  the 
whole  length  of  the  tails,  as  shown  in  the  drawing.  At  K  is  shown  the  electrical 
connections  for  discharging  the  torpedo  from  its  davits,  by  igniting  the  rocket.  1 
water  cap  and  gland  of  the  service  torpedo  pattern  is  used  with  service  i^ittf 
and  a  Farmer's  A  or.C  machine.  L  is  the  firing  device,  shown  full  size  and  ui  the 
cocked  position.  M  is  the  safety  cap  which  covers  the  end  of  the  firing  pin,  and  is 
not  removed  until  the  torpedo  is  hung  at  the  davits  and  ready  for  use.  ^  is  an  Ar- 
rangement designed  to  be  screwed  into  position  after  the  safety  cap  is  removed;  this 
is  intended  to  be  used  against  nets.  When  in  position  pressure  against  any  part  of 
the  blade  will  force  the  firing  pin  and  release  the  trigger. 

The  construction  and  operation  of  the  launching  apparatus  will  be  readily  under- 
stood from  the  drawing.  The  section  on  C-D  shows  the  torpedo  in  a  recess  in  the 
vessel's  side,  where  it  is  protected  from  fore  and  aft  fire. 

To  prepare  the  torpedo  for  firing,  it  is  only  necessary  to  swing  the  davits  oat  and 
lower  away  by  the  slings  P  until  the  torpedo  is  in  a  suitable  position.  The  torpedo 
is  supposed,  at  all  times,  to  lie  parallel  to  the  keel  of  the  vessel. 

In  the  drawing  hereto  appended  and  marked  D  is  shown  the  torpedo  designed  for 
carrying  two  propelling  rockets.  One  rocket  is  first  to  be  ignited,  and  when  it  is 
nearly  burned  out  the  fiame  is  to  be  carried,  by  means  of  a  bent  copper  tube,  as 
shown,  to  the  second  rocket.     The  object  sought  is  increase  of  range. 

The  torpedoes  tried  were  of  the  following  general  dimensions  : 

No.  1.  Total  length  3:^  feet,  wi<U.h  9  inches,  depth  12  inches,  weight  426  pounds. 

No.  2.  Total  length  28  feet,  width  12  inches,  depth  11  inches,  weight  401  pounds. 

No.  3.  Total  length  37  feet,  width  12  inches,  depth  11  iuches,  weight  529  pounds. 

No.  4.  Total  length  27.5  feet,  width  11  inches,  depth  18  inches,  weight  597  pounds. 

The  weight  of  the  launching  apparatus  is  560  pounds. 

The  rockets  are  6  inches  in  diameter  and  three  and  a  half  feet  long,  and  weigh  with 
the  inclosing  iron  case  110  pounds.  They  are  bored  nearly  their  whole  length,  in  a 
line  parallel  to,  but  at  one  side  of,  the  central  axis.  Mr.  Weeks  claims  that  by  thus 
boring  he  keeps  a  more  uniform  burning  surface,  and,  consequently,  a  more  nnifora 
pressure  than  would  be  obtained  if  the  boring  were  central.  The  burning  surface 
increases  until  the  iron  case  is  reached,  then,  while  the  radius  of  the  burning  crlin- 
drical  surface  increases,  more  iron  is  uncovered,  and  a  decreasing  portion  oi  tfa« 
cylinder  is  of  rocket  composition. 
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This  may  be  more  clearly  nnderstood  by  coDsiderine  a  cross-section  of  the  burning 
surface  at  different  st-ages  of  the  action ;  originally  the  cross-section  is  a  circle,  and 
«o  coiitinnes  until  the  i  ran  case  is  reached  when  it  ceases  to  be  a  complete  circle.  As 
the  radius  increases  the  arc  of  the  circle  (angular)  derceases. 

On  June  24  Mr.  Weeks  submitted  a  new  torpedo,  differing  slightly  from  those 
above  described,  and  of  which  a  drawing  is  hereto  appended,  marked  £. 


MEMORANDA   OF   TRIALS  OF   BfR.   WEEKS'  TORPEDOES,  MADE    BEFORE    THE    TORPEDO 

BOARD. 

The  Board  met  May  21,  at  the  navy-yard,  Norfolk,  Ya.  May  22,  at  7.30  a.  m.,  the 
Bf>ard,  with  Mr.  Weeks  and  his  torpedoes,  Mr.  Thompson  (leading  man)  and  Mr.  Ben- 
haui  (first-class  ordnance  man),  from  the  Washington  uavy-yard,  being  on  board.  The 
Speedwell  got  under  way  and  steamed  up  to  Yor^town  and  made  fast  to  the  wharf  at 
that  place.  During  the  passage  Mr.  Weeks  exhibited  his  torpedoes  and  models  to  the 
Board  and  explained  their  action  and  mode  of  operation. 

I'irat  trial. — The  Speedwell  lay  heading  up  the  river.  Attempted  to  lav  out  a  course 
marked  by  buoys;  the  buoys  to  be  150  feet  apart,  and  the  course  750  feet  long  (the 
range  as  estimated  by  Mr.  Weeks).  The  tide  was  too  strong,  however,  and  it  was 
found  impossible  to  make  the  buoys  watch  accurately.  For  this  reason  a  range  was 
laid  off  on  the  beach  parallel  to.  the  course,  and  range  stakes  were  so  placed  that  the 
time  the  torpedo  passed  each  150  feet  of  the  range  could  be  determined.  The  torpedo 
was  prepared  in  about  ten  minutes,  everything  having  been  laid  out  beforehand.  Ob- 
aervers  were  stationed  at  each  range  to  note  time.  A  service  D  E  igniter  placed  in 
the  rocket  orifice  was  tired  by  a  Farmer's  C  machine;  the  torpedo  hung  at  the  davits 
for  one  and  a  half  or  two  seconds,  then  started  off  at  a  high  velocity,  giving  off*  great 
clouds  of  smoke.  It  ran  about  470  feet,  sheering  broadly  to  the  right.  The  velocity 
was  not  accurately  taken  (the  different  watches  not  running  well  together,  and  the 
intervals  being  very  short);  it  approximated,  however,  to  75  feet  per  second,  or  45 
knots  per  hour.  The  direction  of  the  torpedo  was  readily  determined  by  the  observers 
on  board  the  vessel,  the  torpedo  being  pointed  parallel  to  the  keel  and  ahead.  The 
water  was  smooth,  the  wind  was  very  light,  and  wind  and  tide  were  directly  with  the 
torpedo. 

Second  trial.- — A  second  was  prepared,  in  which  two  rockets  were  used;  these  were 
placed  one  above  the  other;  the  D  E  igniter  was  in  the  upper  one,  and  the  intention 
was  that  when  the  first  rocket  was  nearly  burned  out,  the  flame  from  it  should  be 
led  from  it  to  the  lower  and  second  rocket  by  means  of  a  bent  copper  tube.  Observ- 
ers having  been  stationed  as  before,  the  torpedo  was  fired,  and  hanging  at  the  davits 
about  as  in  the  previous  trial,  went  off,  and,  maintaining  a  straight  course,  ran  a  dis- 
tance of  about  825  feet,  the  speed  being  approximately  the  same  as  before.  The  tor- 
pedo perceptibly  slackened  speed  at  about  4b0  feet,  and  an  instant  afterward  the  second 
rocket  commenced  burniug,  when  the  torpedo  sprang  forward  with  sudden  accelera- 
tion.    The  conditions  of  wind  and  tide  and  sea  were  the  same  as  before. 

Third  trial. — A  single  rocket  torpedo  was  used  in  this  trial.  The  conditions  were 
the  same  as  before  in  all  ot  her  respects.  The  torpedo  ran  about  500  feet,  sheering  to 
the  left  during  latter  part  of  run.  The  speed  about  the  same.  In  these  trials  the 
torpedo  was  just  awash  in  the  davits. 

Fourth  trial. — On  May  23  the  Speedwell  was  run  down  outside  the  capes  of  the  Chesa- 
peake to  find  a  sea  in  which  to  try  the  torpedoes  with  the  vessel  underway  in  rough 
water  and  tiring  at  a  target.  The  sea  being  smooth,  and  with  no  prospect  of  a  change, 
at  3.30  p.  m.  ran  inside,  and  into  Lynn  Haven  Bay,  to  tr}'  a  torpedo  at  a  target  in 
Bmooth  water  with  the  vessel  at  speed.  Anchored  a  buoy  to  serve  as  a  target.  Wind 
about  3,  smooth  sea  with  a  light  ripple,  ship  going  about  9  knots,  torpedo  on  star^ 
board  side  pointed  in  line  with  the  keel  (the  only  method  as  fitted  at  the  time),  and 
ahead,  wind  and  ripple  about  2  points  forward  of  port  beam,  target  about  800  feet 
ahead.  Mr.  Weeks^  largest  torpedo  (not  the  double  rocket  one)  was  used.  The  tor- 
pedo on  being  fired  had  a  drop  of  about  2  feet  into  the  water;  it  went  straight  25  or 
30  feet  till  just  abreast  the  bow  of  the  vessel,  when  it  went  at  an  angle  of  30  or  40 
degrees,  sheering  rapidly  to  the  right,  until  rocket  was  exhausted.  It  ran  a  distance 
of  about  300  feet.    The  curve  was  to  leeward. 

The  Speedwell  returned  to  the  navy-vard  to  have  the  discharging  apparatus  rigged 
over  the  stern,  so  as  to  be  able  to  fire  the  torpedo  abeam  of  the  vessel  at  sea. 

Fifth  Trial. — The  discharging  apparatus  was  shifted  to  the  stern  of  the  Speedwell, 
and  so  placed  that  a  torpedo  would  point  at  right  angles  to  the  keel  (or  abeam)  and 
to  starboard.  May  26,  at  6.30  a.  m,,  got  under  way  and  steamed  down  to  the  Capes 
for  further  trials  from  the  vessel  under  way.  Found  the  sea  perfectly  smooth,  but 
determined  to  make  a  smooth  water  trial  pointing  abeam.  Rigged  the  torpedo  in- 
tended for  two  rockets ;  the  upper  space  was  occupied  by  an  empty  rocket  case  and 
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the  lower  space  oontained  the  single  rocket  intended  to  he  ased.     To  determiM  tfe 
range  and  accnracy,  a  haoy  was  dropped  for  a  target  and  two  inemhers  of  the  Bovd 
were  stationed  in  a  hoat  to  act  as  ohservers.    The  Speedwell  was  ran  at  fall  speei 
(ahout  ten  knots)  on  a  course  at  right  angles  to  a  line  joining  the  anchored  boat  ud 
huoy  and  between  the  two,  and  at  an  estimated  distance  from  the  buoy  of  ttO 
feet.    At  11.30  a.  m.  the  bnoy  bearing  abeam,  the  wonl  *'fire!^  was  given,  and  » 
second  bnoy  and  anchor  dropped.    A  member  of  the  Board  stationed  at  the  alidade 
(15  feet  forward  of  the  torpedo)  observed  that  the  buoy  bore  abeam  at  the  iostaal 
of  firing;  the  word  had  been  given  an  instant  before  to  allow  for  manipulation  of 
the  D.  £.  machine,  and  for  the  time  the  torpedo  requires  to  get  up  motion.    The  wind 
force  2,  was  one  point  on  port  bow  ;  the  sea  was  perfectly  Mmooth.     From  the  ve«ei 
the  torpedo  appeared  to  deflect  to  the  right,  or  leeward.     The  members  of  the  Boud 
in  the  boat,  who  were  in  the  prolongation  of  the  line  of  sight,  reported  that  the  tor- 
pedo took  a  broad  sheer  to  the  right,  at  an  angle  of  45  degrees,  and  missed  the  tarfel 
hy  250  to  300  feet  to  the  right,  and  that  it  ran  about  the  distance  between  the  tw 
anchored  buoys.     This  distance  was  found  twice  the  Speedwell's  length,  or  300  f«eL 

Sixth  Trial. — May  27,  at  1  p.  m.,  got  under  way  and  steamed  down  to  the  Capci 
Fonnd  the  wind,  force  3,  EoE.,  and  the  sea  smooth  with  a  light  chop.  The  dii- 
charging  apparatus  had  been  shifted  to  the  starboard  beam,  and  a  torpedo  had  bc«i 
shipped  parallel  to  the  keel  and  pointing  aft.  With  the  vessel  going  abont  0  kooti 
(16.6  feet  per  second),  wind  on  the  starboard  beam,  dropped  a  buoy,  and  abootS 
seconds  afterward  gave  the  order  to  fire,  and  dropped  a  second  baoy.  The  distaact 
was  approximately  425  feet.  The  torpedo  after  leaving  the  vessel  first  took  a  sheer 
to  the  right  (or  leeward)  and  then  a  rank  sheer  to  the  left,  and  finally  stopped  a  iitiit 
short  of  and  to  the  left  of  the  target. 

Seventh  IV tal.— Shifted  the  rods  in  the  discharging  apparatus  so  that  the  torpedo 
should  point  ahead  and  parallel  to  the  keel.  Prepared  the  torpedo  intended  fortw 
rockets,  placing  an  empty  case  in  the  upper  space  and  a  rocket  in  the  lower  spa^ 
At  3.30  p.  m.,  wind  force  3,  and  four  points  on  the  starboard  bow,  sea  smooUi,  vith 
light  ch(»p  as  before,  ship  going  ahead  about  10  knots,  the  word  "  fire''  was  given.  T^ 
torpedo  on  striking  the  water  turned  over  on  its  side;  it,  however,  soon  righted  it- 
self. From  the  start  it  took  a  rank  sheer  to  starboard  (windward)  of  45  degrm 
or  more.  The  intervals  from  the  word  ''fire''  to  the  end  of  the  torpedo's  ru, 
and  from  the  word  *' fire"  until  the  vcHsel  arrived  abreast  the  torpedo  itself,  ven 
taken.  The  torpedo  was  11  seconds  under  way,  and  the  vessel  required  30  0e<^Mldf  t» 
arrive  abreast  it.    This  latter  would  indicate  a  range  of  625  feet  approximately. 

Eighth  Trial. — Prepared  the  same  torpedo  in  the  same  way,  except  that  the  opptf 
space  waH  left  entirely  empty.  Wind,  force  3,  ahead,  sea  smooth  with  light  ripple^ 
Ship  going  ahead  about  10  knots;  at  3.45  p.  ra.  fired  the  torpedo,  noting  interrabu 
before.  Torpedo  went  fairly  straight  for  one-half  its  run,  and  then  took  a  rankaheff 
to  starboard.     Range  was  about  480  feet.    The  rocket  burned  9  seconds. 

Mr.  Weeks  explained  to  the  Board  that  the  last  two  trials  were  with  rockets  mad» 
some  months  before  (four  or  five),  and  were  imperfect  in  that  some  of  the  gases  vcr 
likely  to  escape  about  the  bead  through  screw  holes,  instead  of  all  passing  throogk 
the  orifice.  He  exhibited  the  last  case  used  and  it  was  evident  that  gas  had  escapid 
from  the  screw  boles  on  (me  side.  Mr.  Thompson  (leading  man  from  Ordnance  De 
partment,  Washington  navy-yard)  informed  the  Board  that  this  difficulty  had  oceoi- 
red  in  one  of  the  rockets  used  on  the  first  day's  trials  at  Yorktown,  although  it  wm 
of  the  most  recent  type.  Mr.  Weeks  had  stated  that  this  had  been  overcome  by  iifi- 
proved  methods  of  manufacture. 

June  24  the  Speedwell,  with  the  Board,  proceeded  to  Newport  News  and  anchored 
near  the  beach  and  about  one-halt  mile  above  the  railroad  wharves,  for  the  forthcr 
trial  of  Mr.  Weeks's  torpedo.  The  torpedo  presented  by  him  on  this  occasion  differed 
but  Hlightly  from  those  previouHly  tried,  a  drawing,  hereto  appended  and  marked  £, 
represents  this  type. 

yinth  trial, — Vessel  at  anchor  riding  to  the  ebb  tide.  Tide  running  one  knot 
Wiud,  force  2,  on  port  quarter.  Sea  Hiiiooth.  Torpedo  pointing  ahead  and  rigged  on 
the  starboard  side.  Three  members  of  the  Board  were  stationed  on  the  shore  to  ob- 
serve  the  range  and  8peed.  Stakes  were  set  up  along  the  beach,  parallel  to  the  coarw 
of  the  torpedo,  at  distances  of  200  feet  from  each  other,  in  a  manner  similar  to  thai 
adopted  at  Yorktown  on  May  22.  On  firing,  the  torpedo  took  a  sheer  to  port,  crow- 
ing the  bow  close  to  the  vessel,  making  an  angle  of  about  30  degrees.  Range  3& 
feet.     Time  occupied  8  seconds.     Speed,  2'^.8  k,nots. 

Tenth  (ria/.— Vessel  at  anchor.  Tide,  wind,  and  sea,  the  same  as  above.  Shifted  the 
discharging  apparatus  so  as  to  fire  directly  astern.  On  firing,  the  torpedo  ran  i^traight 
about  200  feet,  then  took  a  sheer  of  about  30  degrees  to  the  left.  Range  440  kei. 
Time  occupied  in  running  340  feet  wasOseconds,  indicating  a  speed  of  22.8  knots. 

Steamed  down  between  capes  to  try  the  torpedo  in  a  seaway. 

Eleventh  trial, — Vessel  not  anchored,  but  with  the  engines  stopped.     Wind,  force  3^ 
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on  port  beam.  Very  moderate  chop  sea.  Target  was  a  floating  breaker,  right  ahead. 
On  firing,  the  torpedo  took  a  sinuous  course,  but  the  resultant  direction  was  stratght. 
SHti  mated  range,  400  feet. 

Mr.  Weeks  informed  the  Board  that  he  considered  further  trials  useless  at  present. 
June  24,  the  president  of  the  Boarfl  and  Lientenant-Commuuder  Nichols,  and  Lien- 
"tvaant  Conden,  members,  were  present  at  the  following  experiments  at  the  Washing- 
"ton  Navy  Yard. 

Twelfik  TiiaL — Sea  smooth,  light  airs;  tide,  last  of  the  flood  and  against  the  course 
of  the  torpedo,  vessel  at  the  wharf.  On  firing,  the  torpedo  hung  at  the  duvits  about 
1^  seconds.  Range,  450  feet.  Torpedo  took  a  sheer  of  20  degrees  to  the  left.  Th& 
rocket  burned  lO.H  seconds. 

Thirteenik  Trial. — ^Thesame  conditions.  Used  a  rocket  mtfMle  in  January,  18*^3.  On 
firing,  the  torpedo  hung  at  the  davits  about  1^  seconds.  The  range  was  about  50O 
feet.  The  torpedo  took  a  sheer  of  about  20  degrees  to  the  left.  The  rocket  burned 
12.2  seconds. 

MR.   weeks'  floating  TORPEDO. 

Mr.  Weeks  exhibited  before  the  Board,  a  very  small  model  of  his  floating  torpedo* 
These  are  intended  to  be  dropped  overboanl  in  numl)ers  from  a  vessel  being  pursued. 
The  enemy's  vessel  on  striking  them  is  supposed  to  fire  them  by  contact  with  her  own 
side.    This  torpedo  is  ^Uy  described  in  U.  S.  Patent  No.  2740(59. 

MR.  weeks'  spar  torpedo. 

Mr.  Weeks  also  exhibted  before  the  Board,  a  spar  torpedo.  This  torpedo  is  fully 
described  in  U.  S.  Patent  No.  273413.  In  this,  the  spar  is  supposed  to  project  forwa^ 
horizontally  above  the  surface  of  the  wat«r.  The  torpedo  is  held  in  a  hollow  sleeve, 
in  the  prolongation  of  the  spar,  by  a  projecting  pin  at  the  after  end  and  a  spring- 
trigger  at  the  forward  end.  Projecting  forward  of  all  is  a  bow-shaped 'trigger,  which 
Btnking  against  a  vessel's  side  drops  the  torpedo.  Attached  to  a  firing-pin  in  the  rear 
end  of  the  torpedo  is  a  line ;  the  other  end  of  this  line  is  made  fast  to  the  forward  end 
of  the  hollow  sleeve.  The  action  of  the  torpedo  is  claimed  by  Mr.  Weeks  to  be  as- 
follows :  When  the  tri|;ger  is  sprung,  by  striking  a  YessePsside,  the  torpedo  falls  down- 
ward and  forwilrd,  going  alongside  of  and  under  the  enemy,  and  explodes  when  the 
line  becomes  taut. 

The  torpedo  was  tried  several  times ;  when  the  vessel  was  going  ahead  fast  the  tor* 
pedo  fell  vertically  until  it  struck  the  water,  when  it  trailed  aft,  and,  by  the  time  the 
lioe  was  taut,  it  trailed  aft  about  45  degrees;  when  the  vessel  was  stopped  the  tor- 
pedo fell  below  its  heel,  around  which  it  binges  when  coming  out  of  the  sleeve. 
For  these  trials  the  spar  was  rigged  parallel  to  the  vessel's  side  and  the  trigger  waB> 
pulled  by  a  line.  The  torpedo  was  shaped  like  an  ordinary  elongated  shell,  the  diam- 
eter of  the  cylindrical  portion  was  5.5  inches,  the  length  of  the  cylinder  was  23.& 
inches,  the  length  of  the  ogival  head  was  6.5  inches,  the  total  length  was  30  inches.. 
The  line  was  8  feet  long. 


Appendix  H. 

description  of  the  torpedo  presented  by  capt.  j.  a.  howell,  u.  s.  n.,  for 

trial  before  the  torpedo  board. 

The  torpedo  presented  by  Captain  Uowell  for  trial  is  shown  in  the  drawings  hereto- 
appended — two  sheets. 

The  torpedo  is  cigar-shaped,  pointed  at  both  ends,  and  is  made  up  of  four  principal 
compartments.  The  bow  or  head  is  ogival-shaped,  and  is  to  contain  the  explosive,, 
together  with  the  firing-pin,  etc.  The  diameter  of  the  base  of  the  ogival  is  13  inches* 
The  engine  compartment  is,  in  general  shape,  a  cylinder  and  contains  a  large  fly-wheel 
and  two  pairs  of  miters  for  transuiitting  the  motion  of  the  fly-wheel  to  two  propellers, 
arranged  as  twin-screws.  ThiH  cylinder  is  13  inches  in  diameter,  except  abrea-nt  the- 
axis  of  the  fly-wheel,  where  it  was,  by  hammering,  bulged  to  accommodate  the  diam- 
eter of  the  fly-wheel  (13.5  inches).  To  the  rear  of  the  engine  compartment  is  a  sec- 
ond ogival,  the  greater  part  of  which  is  unoccupied.  This  unoccupied  portion  ia 
closed  to  the  water  The  after  end  of  this  ogival,  however,  is  open  to  the  water  and 
contains  the  steering  and  the  depth-regulating  apparatus,  both  automatic. 

Referring  to  the  letters  on  the  drawings,  G  is  the  torpedo,  L  the  head  or  explosive- 
compartment,  M  the  enf^ine  compartment,  and  O  the  rear  ogival  containing  at  its  after 
end  the  steering  and  diving  apparatus.  H  H  are  the  steering  rudders.  1 1  are  the  pro- 
pellers. K  is  the  diving-rudder.  The  actuating  and  discharging  apparatus  used  aur- 
uig  the  trials  is  shown  on  sheet  I.    A  is  a  steam-pipe  leading  from  the  boilers  and  con- 
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yeying  steam  preasure  to  a  Barker's  engine,  B.    P  is  an  ansle-iron  which  cairMii 
saddle,  C.    This  saddle  fits  over  the  torpedo  and  holds  it  in  place  by  olatching  s  pn- 
*  jecting  stnd.    The  drawing  is  incomplete,  in  that,  the  angle-iron,  P,  extended  beyoid 
the  nose  of  the  torpedo,  and  from  its  end  hnns  a  pair  of  straps  and  stirrups.    Thm 
stirrups  hooked  oyer  studs,  one  on  each  side  of  the  torpedo,  about  midway  of  its  leiiftk. 
The  straps  were  horizontal  when  the  torpedo  was  in  the  saddle,  and  the  stirrapswen 
so  shaped  that  they  released  their  hold  of  the  studs  whenever  the  straps  became  t«* 
tical.    £  is  a  counterpoise  weight  which  keeps  the  torpedo  on  an  even  keel  until  itii 
discharged.    This  is  automatic  and  allows  for  any  pitching  or  rolling  of  the  veneL 
The  discharging  apparatus  can  be  readily  trained  by  one  man,  from  nearly  ahead  ti 
nearly  astern,  swinging  about  F  as  a  pivot. 

The  motive  power  of  tl^js  torpedo  is  energy  that  is  stored  up  in  the  fly-wheel  tSia 
it  has  acquired  a  high  velocity.  The  fly-wheel  weighs  103  ponnd»  and  has  a  radia 
of  gyration  of  5.4  inches.  With  a  velocity  of  170  revolutions  per  second  theenecg 
would  be,  approximately,  34o,00J  foot-pounds;  with  a  velocity  of  200  revohitioos pv 
minute,  the  energy  would  be  more  than  475,000  foot-pounds.  As  the  torpedo  weiglu 
299  pounds  only,  and  has  a  fair  form,  this  energy  applied  through  efficient  screvi 
ought  to  give  a  high  speed  for  a  range  of  2,500  feet.*  The  automatic  steering  appanta 
is  founded  on  the  principle  of  component  axes  of  rotation.  The  plane  of  the  fly-wheel 
is  vertical,  and  in  the  longitudinal  axis  of  the  torpedo;  its  axis  of  rotation  lies  in  tii 
horizontal  plane.  Now,  when  the  fly  has  a  high  velocity,  any  force  which  tendi  tt 
sheer  the  torpedo  is  resolved  into  a  rolling. motion  about  the  longitudinal  axis  of  Ibt 
motion  torpedo  and  a  of  translation  of  the  whole  system  (that  is,  the  torpedo  itielf) 
in  a  direction  perpendicular  to  the  longitudinal  axis  of  the  torpedo;  that  is,  then- 
suit  of  a  deflecting  force  is  to  roll  the  torpedo  and  move  it  parallel  to  itself. 

When  the  torpedo  experiences  a  deflecting  force,  and  is,  in  consequence,  rolled  onr 
to  one  side,  the  steering  rudders  H  H  are  thrown  into  action  in  such  a  way  u  to 
exert  a  deflecting  force  in  the  opposite  direction  until  the  torpedo  is  a^ain  on  an  erm 
keel,  and  the  only  eflect  on  the  torpedo  is  to  move  it  bodily  to  the  right  or  left  of 
the  course.  If  the  torpedo  originally  headed  south,  it  would  head  south  dorioeaD 
the  movements  detailed  above.  This  is  the  theorv  of  the  automatic  steering  whick 
renders  it  unnecessary  to  make  any  allowance  for  deflection  due  to  the  torpedo's sthk- 
ing  the  water  at  any  angle  when  tired  from  the  broadside  of  a  vessel  under  way  at  speed. 
The  automatic  apparatus  for  keeping  the  torpedo  at  a  constant  depth  is  a  simple  cot- 
trivance  for  actuating  the  diving-rudder  K. 

The  manipulation  of  th^  torpedo  is  as  follows:  The  torpedo  being  in  the  gangwtj 
and  the  discharging  apparatus  swung  over  it,  the  torpedo  is  hoisted  into  the  e«ddk 
and  the  clutch  hooked  over  its  stud,  the  stirrups  being  at  the  same  time  hooked  onr 
their  studs.  This  operation  was,  without  previous  warning,  performed  in  1  minoti 
and  50  seconds.  The  Barker  engine  is  connected  by  an  automatic  spring-clatcli  ti 
the  axle  of  the  fly-wheel,  and  steam  being  turned,  through  the  steam-pipe  A,  onto  it. 
motion  is  given  to  the  fly-wheel  which  soon  becomes  very  rapid.  When  the  velocity 
has  become  great  enough,  the  steam  is  shut  off  and  the  engine  is  disconnected  bj  i 
tripping-liue ;  the  torpedo  is  now  ready  to  fire.  On  the  trigger  being  palled  the  saddk 
clutch  ^ts  go  and  the  torpedo  falls,  aud  by  its  weight  is  thrown  forward  and  dotro- 
ward  in  the  stirrups,  aud  leaves  the  latter  with  a  velocity  of  16  feet  per  second  (9.6 
knots).  The  torpedo  can  be  trained  while  the  steam  is  on,  and  the  steam  can  be  kepi 
on  till  the  instant  of  firing.  With.  40  pounds  of  steam  the  engine  was  usually  kept 
on  about  one  minute ;  witn  a  higher  pressure  a  shorter  time  would  suffice. 

The  length  of  the  torpedo  is  H  feet ;  its  greatest  diameter  is  14  inches ;  its  weight 
is  299  pounds;  its  weight  allowance  for  explosive  is  70  pounds. 

For  use  in  practice,  it  is  buoyant;  for  service,  it  would  be  arranged  to  sink  at  thi 
end  of  the  run,  in  case  of  missing  the  object. 

The  inventor  submits  a  plan,  sheet  2  of  drawing,  for  protecting  the  torpedo  froa 
small  arm  and  machine-gun  fire  when  it  is  in  a  position  ready  for  bring.  This  shield 
or  cover  is  shown  in  red,  and  fitted  to  a  non- training  broadside-discharging  apparatoi 

MEMORANDA    OF    TRIALS    OF  CAPT.    J.    A.    HOWBLL*S    TORPEDO,   MADE    BEFORE   TBI 

TORPEDO  BOARD. 

May  29,  1884,  the  Board  met  at  the  Washington  navy-yard  for  preliminary  trials  of 
Captain  Howell's  torpedo. 

First  trial, — The  torpedo,  with  the  discharging  apparatus,  was  on  board  the  tii| 
Rescue  at  a  wharf  in  the  yard  (wharf  on  which  the  sheers  stand).  At  3.45  p.  m.  the 
torpedo  was  ready  for  a  trial  across  the  channel,  here  about  300  feet  wide.  The  M 
tide  was  running  about  1^  knots.  The  torpedo  was  fired  at  right  angles  to  the  keel, 
and  dropped  from  a  point  about  4  feet  above  the  water.  Steam  (40  pounds)  was  on 
the  motor  20  seconds.  Depth  of  water  alongside,  18  feet.  The  torpedo,  on  being 
fired,  disappeared  beneath  the  surface,  and  was  afterward  found  to  have  stuck  in  ih9 
mud  in  15  feet  of  water.  In  this  and  the  next  four  succeeding  trials  a  small  cork 
buoy  with  several  fathoms  of  light  twine  was  attached  to  the  torpedo,  in  order  to  n- 
cover  it  in  case  it  remained  below  the  surface.    Sea  smooth ;  no  wind. 
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Second  trial, — All  the  conditions  were  the  same  except  that  the  torpedo  was  pointed 
^t  an  angle  with  the  keel  (45  degrees)  up-stream  and  against  the  tide.  It  was  aimed 
-^t  the  comer  of  a  scow  lying  on  the  banks,  about  800  feet  distant.  The  torpedo,  on 
l>eiiig  fired,  went  under  the  water,  but  soon  reappeared  like  a  porpoise  coming  up  to 
blow,  immediately  disappearing  again  beneath  the  surface.  It  rose  in  this  manner 
three  times,  and  by  these  appearances  the  course  could  be  readily  observed.  Finally, 
the  torpedo  stuck  in  the  mud  in  3  feet  of  water,  near  the  object  aimed  at.  The  tor- 
pedo had  sagged  a  few  feet  down  stream  and  tide  from  the  course,  but  was  at  its  last 
appearance  apparently  parallel  to  the  original  course. 

Captain  Howell  then  oriefly  explained  the  mechanism  and  principles  of  his  torpedo 
and  launching  apparatus  to  the  Hoard. 

May  31,  the  Board  met  at  the  Washington  navy-yard,  Captain  Matthews  absent 
«ick.  Captain  Howell,  previous  to  the  arrival  of  the  Board,  had  fired  his  torpedo, 
and  it  had  remained  below  the  surface,  together  with  the  cork  buoy.  At  1  p.  m.,  the 
'  torpedo  not  having  been  recovered,  the  president  of  the  Board  detailed  Lieutenant 
Couden  (a  member  of  the  Board)  to  remain  at  the  yard  and  witness  and  report  any 
experiments  that  the  inventor  might  desire,  in  case  he  recovered  the  torpedo.  The 
torpedo  havinjz  been  recovered,  the  inventor  prepared  to  make  trials  to  exhibit  initial 
speed  (first  100  feet),  range  ana  direction  from  a  vessel  in  smooth  water  at  rest. 

Third  trial. — The  Rescue  at  the  entrance  of  the  western  ship-huuse ;  the  torpedo 

was  pointed  down-stream  on  a  line  passing  through  prominent  points  on  the  shore. 

The  tide  was  running  a  moderate  ebb.    To  determine  the  speed,  a  line  100  feet  long 

I  was  attached  to  the  buoy  and  the  time  occupied  in  running  out  this  length  was  marked 

by  means  of  a  stop  chronometer  belonging  to  the  Ordnance  Department. 

To  determine  range,  the  point  at  which  the  torpedo  stopped  was  located  by  eye 
with  reference  to  surrounding  landmarks  and  the  distance  laid  off  on  a  chart  (scale,  100 
'  feet  equal  to  1  inch).  The  wharves,  which  have  not  been  changed  since  the  chart  was 
made,  and  nearly  parallel  to  the  ends  of  which  the  torpedo's  course  lay,  enabled 
the  distance  to  be  quite  accurately  measured.  To  determine  direction,  the  torpedo 
was  pointed  on  a  readily  recognized  course,  and  its  position  each  time  it  came  to  the 
surface  with  its  final  position  gave  a  fair  method  of  detennination.  Steam  was  on 
motor  40  seconds;  pressure,  40  pounds.  Speed,  100  feet  in  6.6  seconds,  or  9  knots. 
The  torpedo  rose  several  times  and  the  direction  appeared  to  be  straight,  but  the  final 
DOBition  showed  that  the  torpedo  had  stopped  about  15  feet  to  the  left  of  the  course. 
xhe  range  was  not  less  than  1,000  feet.  Tne  chronometer  was  in  the  hands  of  Mr. 
Thompson  (leading  man,  ordnanco  department,  Washington  navy-yard);  the  line  was 
paid  out  no  faster  tban  the  torpedo  would  take  it.  The  point  at  which  the  torpedo 
stopped  was  determined  bv  Lieutenant  Couden  going  to  the  torpedo  in  a  boat  imme- 
lately  after  it  had  stopped  and  stuck  at  the  bottom.  All  points  were  under  the  im- 
mediate observation  of  the  member  of  the  Board  present. 

fourth  trial. — Another  trial  was  made  with  no  change  in  th£i  conditions,  except  that 
•team  was  on  the  motor  one  minute.  The  results  were  the  same  as  before,  except  the 
first  100  feet  was  9.37  knots.  The  distance  of  the  final  position  from  the  line  of  the 
eoarse  was  not  determined,  but  was  about  the  same  as  before,  not  greater.  The  tor- 
pedo rose  to  the  surface  nine  timets  during  this  run. 

F^th  trial. — This  trial  was  for  direction  when  fired  from  the  vessel  under  way.  For 
this  purpose  the  Rescue  prdbeeded  down  the  river  to  a  point  opposite  Alexandria 
light-house.  Lieutenant  Couden  then  embarked  in  a  small  boat  and  made  fast  to  a 
baoy.  The  Rescue,  passing  down  stream,  turned  about  and  ran  up-stream  at  full 
speed,  estimated  at  10  knots,  and  fired  the  torpedo  abeam  when  abreast  the  boat.  At 
the  instant  of  firing,  the  boat  was  cast  off  from  the  buoy,  so  that  the  torpedo  and  the 
observer  mi£[ht  be  subject  to  the  same  tidal  influences.  The  torpedo  was  fired  directly 
across  the  tide,  and  as  it  came  to  the  surface  several  times,  its  course  could  be  well 
observed.  The  course  was  straight,  and  the  range,  by  estimation,  was  800  feet. 
Captain  Howell  stated  that  on  this  trial  steam  was  on  the  motor  53  seconds;  pressure, 
40j)ounds;  and  that  the  torpedo  was  fired  30  seconds  after  the  steam  was  cut  off. 

The  Board  met  at  the  Norfolk  navy-yard  June  20,  for  further  trials  of  Captain 
Howell's  torpedo. 

With  the  Speedwell,  proceeded  to  Newport  News  and  anchored  in  6  fathoms  of 
water  about  one-half  mile  above  the  railroad  company's  wharves.  Two  buoys  were 
anchored  inshore  in  17  feet  of  water  as  a  targist;  the  buoys  were  connected  by  a  line 
70  feet  in  length.  The  line  was  fairly  taut.  The  vessel  was  riding  to  the  ebb-tide 
and  the  target  was  four  points  abaft  the  starboard  beam.  The  discharging  apparatus 
was  on  the  starboard  side,  abreast  the  steam-drum.  The  discharging  apparatus  has 
a  train  from  nearly  ahead  to  nearly  astern. 

Sixth  trial. — Vessel  at  anchor ;  sea  smooth ;  wind  force  2  on  starboard  beam ;  tide 
running  ebb  1  knot ;  steam  on  motor  40  seconds ;  procure,  40  pounds.  The  cork  buoy 
and  line  were  not  used  on  this  and  subsequent  trials.  The  torpedo  was  trained  on  a 
point  about  100  feet  to  the  left  of  the  left  buoy  to  allow  for  tide,  the  vessel  and  target 
being  at  anchor.    Fired  the  torpedo  at  2.13  p.  m. ;  it  immediately  disappeared  beneath 
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the  BurfBce,  and  was  first  seen  from  the  vemel  2  minntes  and  10  seoonda  lat«r.    lite 
appeared  with  its  propeller^  above  water  and  dove  perpendicularly.      LienteniBk- 
Commanders  Goodrich  and  Nichols  (members  of  the  Board)  were  in  two  boats  ito> 
tinned  near  the  target  to  observe  the  action  of  the  torpedo  and  the  }K>int  of  effectiTt 
range.    They  reported  that  the  torpedo  had  barely  shown  itself  onoe  before  the  time 
when  its  propellors  came  above  water,  but  at  nearly  the  same  point.     As  to  directkn, 
the  torpeoo  was  on  its  first  appearance  abont  40  feet  to  the  left  of  the  left  bnoj.  is 
to  range,  a  boat  was  anchored  at  or  near  the  point  where  the  torpedo  was  fint  ob- 
served, and  a  twine  line  mn  from  the  boat  to  the  vessel  measured  &30  feet.    Tbedii- 
tance  of  the  target  measured  in  the  same  way  was  950  feet.     When  the  torpedo  wii 
hoisted  on  boara  it  was  fonnd  that  a  few  threads  of  eel  grass  were  about  the  pro- 
pellers, not  enough  to  interfere  with  their  action,  but  indicating  that  the  torpedo hii 
been  at  or  near  the  bottom.    In  all  the  trials,  unless  otherwise  stated,  the  torpedo  wv 
pointed  by  the  inventor. 

Seventh  trial. — Vessel  at  anchor;  sea  smooth;  wind,  force  2,  on  the  starboard  beia; 
tide  running  ebb  one-half  knot;  steam  on  motor  50  seconds;  pressure,  40  ponndi 
Fired  the  torpedo  at  2  hours  43  minutes  51  seconds;  the  torpedo  immediately  din^ 
peared  beneath  the  surface.  The  torpedo  was  pointed  between  the  buoys,  but  near  t» 
left  one,  to  allow  for  the  tide  as  before;  it  first  appeared  between  the  two  buoys,  bd 
beyond  the  target,  and  nearest  the  line  of  the  right  buoy.  The  direction,  as  indiestod 
above,  was  excellrnt;  the  range,  measured  as  oefore,  was  1,015  feet;  the  speed  ftr 
the  whole  distance  was  9.3  statute  miles,  or  8.4  knots.  On  examining  the  torwk 
eel  grass  was  found  about  the  propeller,  as  in  the  previous  case.  Before  this  trial  the 
inventor  readjusted  the  diving  rudder. 

Eighth  trial. — Vessel  at  anchor;  sea  smooth;  wind,  force  2,  was  on  the  starbotri 
beam ;  tide,  vessel  commencing  to  swing  to  port  with  the  flood  tide;  steam  on  motff 
65  seconds;  pressure,  40  pounds.  The  target  was  abeam  at  the  moment  of  firing,  sod 
the  torpedo  was  pointed  to  the  right  of  the  right  buoy  to  allow  for  the  tide.  On  firisf 
the  torpedo  disappeared  at  once  oeneath  the  surface;  it  was  seen  from,  the  vessel  1 
minute  and  23  seconds  later,  about  midway  between  the  buoys.  Tbe  directios,  u 
indicated  above,  was  excellent.    The  range  was  not  measured,  but  waa,  fhom  the  n- 

?ort  of  the  members  of  the  Board,  about  30  feet  greater  than  on  the  previous  trial 
he  torpedo,  after  diving  and  striking  bottom  in  5^  feet  of  water,  rose  to  tbe  snr&« 
and  ran  at  a  reduced  speed  for  some  little  distance;  the  range,  however,  was  takes 
fh>m  the  point  at  whicn  it  was  first  seen. 

Ninth  Uial. — Vessel  under  way,  going  abont  10  knots;  sea  smooth;  wind,  force S 
on  the  starboard  beam ;  tide  running  flood  directly  with  the  vessel,  but  not  stroof ; 
the  target  bore  abesm,  and  distant  abont  300  yards  at  the  time  of  firing ;  pointed  midwi^ 
between  the  buoys ;  steam  on  the  motor  fiO  seconds ;  pressure  of  steam,  38  to  39  poan<k 
On  firing,  the  torpedo  disappeared  below  tbe  surface;  it  first  arose  1  minute  aodtf 
seconds  later,  passing  about  10  feet  to  the  left  of  the  left  buoy.  McRitchie  (yeomu) 
and  the  boatswain's  mate  were  now  in  charge  of  the  two  boat«.  The  torpedo  took 
the  water  in  the  crest  of  the  bow  wave.  This  was  not  strong  or  high,  and  prodaoed 
no  apparent  effect,  the  torpedo  immediately  disappearing  oeneaUi  the  surface  as 
before.  The  direction,  as  indicated  above,  was  excellent.  The  range  waa  about  the 
same  as  in  the  two  previous  trials. 

Tenth  trial.— Yessel  under  full  war,  making  about  10^  kno'ts;  sea  smooth;  tide 
running  flood  with  the  vessel ;  wind,  force  2,  on  the  starboai-d  beam ;  steam  on  the 
motor  60  seconds ;  pressure  of  steam,  39  to  37  pounds.  Fired  the  torpedo  at  rig^t 
angles  to  the  keel,  pointing  to  the  right  of  the  right  buoy,  to  allow  for  the  tide.  It 
immediately  disappeared  beneath  the  surface ;  it  first  broKe  water  between  the  vessel 
and  the  target  70  feet  from  the  target;  disappearing  again,  ir.  passed  between  the 
buoys  and  rose  about  30  feet  beyond  the  line  of  the  buoys.  Tbe  direction,  as  indicated 
above,  was  excellent.  The  range,  as  estimated,  was  500  yards  to  the  target  The 
torpedo  lying  in  the  gangway  was  shipped  in  the  discharging  apparatus  and  rigged 
ready  for  turning  on  steam  in  1  minute  and  50  seconds. 

June  21,  tbe  Speedwell  steamed  to  the  middle  ground  between  Capes  Henry  and 
Charles.  Anchored  two  boats,  separateil  by  a  measured  distance  of  70  feet,  to  act  as 
a  target. 

Eleventh  trial. — Vessel  under  full  way,  going  abont  10^  knots ;  tide,  flood  and  with 
the  course  of  the  torpedo,  but  not  ntrouger  tlian  1^  knots;  depth  of  water  3  fathoms; 
target  abeam  when  Hred  at,  and  at  a  distance  of  about  250  yards;  steam  was  on  the 
motor  60  seconds;  pressitre  of  steam,  40  to  35  pounds.  On  firing,  the  toqiedo  disap- 
peared for  a  very  short  time,  then  came  to  the  surface  for  an  instant;  and  it  was, 
while  on  its  run,  observed  to  break  water  in  this  way  four  times,  running  near  the 
surface  all  the  time.  Apparently,  the  torpedo  ran  much  slower  than  usual.  As  to 
direction,  the  torpedo  was  pointed  between  the  two  boats,  and  it  ran  about  100  feet 
to  the  right  of  the  right  boat.     As  to  range,  it  was  estimated  at  2^  yards. 

Twelfth  trial.— Ab  the  inventor  thought  that  the  torpedo  had  struck  bottom  on  the  ^ 
last  trial  at  its  first  plunge,  the  target  (of  two  anchored  boats,  as  before,  70  feet  apart) 
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was  moved  into  6  fathoms  of  water.  Yessel  under  fall  way,  going  abont  10|  Icnots ; 
aea  smooth;  light  airs;  slack  water ;  steam  on  motor  60  seconds ;  pressare  of  steam, 
41  to  39  ponnds.  At  the  time  of  firing  the  target  was  broad  off  tne  starboard  bow 
»ad  about  100  yards  distant.  Aimed  at  the  space  between  the  boats.  The  torpedo 
dived  as  usual,  and  then,  after  Just  breaking,  at  a  short  distance  from  the  vessel,  ran 
»t  a  depth  of  about  4  feet  between  the  two  lM>ats  and  abont  300  yards  beyond  beforo  ' 
it  came  to  the  surface.  As  to  direction,  as  Indicated  above,  it  was  exellent.  As  to 
mnge  and  speed,  the  torpedo  ran  about  400  yards  in  2  minutes  and  5  seconds. 

June  23,  tne  Speedwell  went  to  Newport  News  and  anchored  just  above  the  rail- 
road company's  wharves. 

Thirteenth  trial, — Fired  at  a  net,  to  determine  the  depth  at  which  the  torpedo  ran 
beneath  the  surface.  By  a  misunderstanding,  the  torpedo  was  fired  before  the  net 
bad  been  sunk  into  position  below  the  spar  from  which  it  hung.  Prom  this  fact 
there  was  no  chance  for  the  torpedo  to  strike  the  net  and  thus  be  possibly  injured. 
On  firing,  the  torpedo  disappeared  beneath  the  surface  as  usual,  but  did  not  reappear, 
and  was  lost.  Boats  were  sent  to  search  for  it ;  and  the  neighboring  waters,  wharveS| 
»nd  beach  were  thoroughly  examined.  The  Speedwell  steamed  up  aad  down  as  ueaf 
the  beach  as  practicable,  keeping  a  sharp  lookout  for  the  torpedo.  At  5.50  p.  m. 
Abandoned  the  search. 

The  cause  of  the  loss  of  the  torpedo  is  unknown  to  the  Board ;  the  case  may  havo 
been  injured  and  sunk  by  leakage ;  the  torpedo  may  have  stack  at  the  bottom,  or 
the  torpedo  may  have  risen  to  the  surface  unseen  and  been  swept  off  by  the  tide, 
which  was  running  a  strong  ebb. 

The  single  adjustment  of  the  diving  rudder,  made  after  the  fourth  trial,  was  the 
<mly  adjustment  of  any  sort  made  during  all  the  trials. 

The  torpedo  during  these  trials  was  dropped  from  a  height  of  7  feet  above  the 
water. 

Appendix  I. 

CBBTIFICATB  OF  MR.  H.  J.  KBLLOOO,  CIVIL  BNQINBEB,  AB  TO  THB  DISTANCES  OF  TOR- 
PEDO COURSE  AT  MILFORD,  CONN. 

MiLFORD,  Conn.,  March  3, 1884. 

Dbar  Sir  :  I  have  this  day  made  a  survey  of  the  course  at  Milford,  Conn.,  where 
torpedo  experiments  by  Mr.  Winsor  are  being  made,  and  can  certify  that  the  distance 
from  inner  to  outer'  buoy  is  one-half  mile,  and  that  I  have  located  a  buoy  half  way 
between  the  said  inner  and  outer  buoys. 
Respectfully,  yours, 

H.  J.  KELLOGG, 

CivU  J^ngineer. 
Oaptain  Belknap, 

Preeidemt  Torpedo  Board. 


Appendix  J. 

CSBTIFIGATB  OF  MR.  H.  J.  KBLLOOO,  OXYIL  BNOINBBR,  AS  TO  TUB  DISTANCES  OF  TOR- 

PBDO  COURSE  AT  MILFORD,  CONN. 

MiLFORD,  Conn.,  May  8, 1884* 

Sir  :  I  hereby  certify  that  I  have  this  day  resnrveyed  the  eourse  off  Milford^  and 
have  planted  buoys  to  mark  one-eighth,  one-quarter,  three-eighths,  and  one-hair  mile 
diatanoe  on  the  course. 
Respectfully, 

H.  J.  KELLOGG, 
Civil  JDh^mt,  Waterbwrift  Ooim. 
Captain  Belknap, 
United  Statee  Navy. 


548  REPORT   OF  l^E   SECRETART   OF   THE    NAVY. 

Appendix  K. 

lbttbr  from  offick  of  detail,  informing  of  the  detachment  of  ubut.  ook* 
mander  t.  f.  jewell  and  ueut.  washburn  matnard  as  mebfbers  ofthbboaid, 
and  the  ordering  of  liedt.  commanders  c.  f.  goodrich  and  h.  b.  nicsou  ix 

THEIR  STEAD. 

Navy  Department, 
Bureau  of  Navigation  and  Office  of  Detail, 

Washington,  Mag  14,  1884. 

Sir:  Yon  are  informed  that  Lieat.  Commander  T.  F.  Jewell  and  Lleat.  W.  Maj- 
nard  have  this  day  been  detached  from  temporary  daty  as  membars  of  the  Board  of 
which  you  are  president  and  ordered  to  resume  their  regular  duties  at  the  Toipad» 
Station. 

liieut.  Commanders  C.  F.  Goodrich  and  H.  E.  Nichols  have  been  ordered  to  report 
to  you  by  letter  for  temporary  duty  on  the  Board  in  place  of  the  foregoing,  detscW 
fiy  directions  of  the  Secretary. 
Respectfully, 

J.  G.  WALKER, 

CkUfo/BwwL 
Capt.  G.  E.  Belknap, 
Navy 'Yard,  New  York, 


Appendix  L. 

correspondence  with  american  torpedo  company. 

Navy- Yard,  Norfolk, 

May  21,  1881 

Sir:  The  Torpedo  Board  is  still  waiting  to  receive  the  drawings  of  the  torpedo  id 
fittings,  together  with  descriptive  texts  of  the  same,  of  the  tori^o  belonging  to  tke 
oompauy  which  you  represent.    The  Board  also  desires  to  be  informed  if  your  cos* 

gany  propose  to  go  on  with  the  trials  of  its  torpedo  at  sea,  in  conformity  with  the  d»> 
liled  instructions  of  the  Bureau  of  Ordnance  governing  the  prpcednre  of  the  TM'- 
pedo  Board. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain f  United,  States  Navy,  and  PresidmU  Torpedo  BovL 
Mr.  William  A.  Torrey, 

Agent  Amorioan  Torpedo  Company ,  32  Warren  Street,  New  York, 

American  Torpedo  Company, 

32  Warrkn  Street, 
New  York,  May :»,  188i 

Sir  :  I  am  in  receipt  of  your  letter  of  2l8t  instant,  to  which  I  hasten  to  respond. 
Permit  me  respectfully  to  say  that  I  notified  the  Bureau  of  Ordnance  (verbsUyl 
that  it  was  deemed  Inadvisable  to  furnish  the  Department  with  the  drawings  of  tbi 
torpedo  boat,  at  this  time,  but  that  they  would  be  furnished  in  case  of  purchase. 

The  limited  time  renders  it  impossible  for  us  to  furnish  and  fit  to  the  steamer  Speedr 
well  the  necesBary  complete  launchiug  and  detaching  apparatus  for  trials  at  aea. 

We  much  regret  this,  as  we  are  fullv  satisfied  that  the  trials  of  this  torpedo  al  aes 
would  be  as  satisfactory  as  those  yon  nave  already  witnessed. 
Very  respectfully,  your  obedient  servant, 

WILLIAM  A.  TORREY, 
General  Agent  American  Torpedo  Compmy, 

Capt.  George  E..  Belknap,  U.  S.  N., 

President  Torpedo  Board,  Navy-Yard  Norfolk,  Va, 

United  States  Navy- Yard,  Norfolk,  Va-, 

Jnne  13, 1884. 

Sir  :  Will  yon  be  good  enough  to  state,  for  the  necessary  Information  of  the  NstiI 
Torpedo  Board,  the  probable  price,  with  launching  apparatus  complete,  of  the  torpedo 
which  you  represent  as  general  agent  f 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  and  PrmidmU  Torpsio  BotH. 
Mr.  WiLUAM  A.  Torrey, 

Gensral  AqftnX  AmeKoom  Torpedo  Comp«i»|f,  New  YorK 
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Amsricax  Torpedo  Company, 

32  Warren  Street, 

New  Tarkf  June  16,  1884. 

Sir  :  Refeiring  to  your  letter  of  13th  instant,  lust  received,  I  would  say  that  the 
price  of  the  torpedo  boat  is  $10,000  each,  and  the  probable  price  of  the  launching 
apparatus  is  about  |250  each,  the  price  varying  witn  the  size  of  vessel  to  which  it  is 
to  De  attached. 

Very  respectfully,  yours, 

WILLIAM  A.  TORREY, 
Creneral  Agent  Amenoan  Torpedo  Comp<mjf. 
Capt.  George  Belknap, 

Preeident  Torptdo  Board,  Norfolk^  Va, 


1884 

Navy- YARD,  Norfolk,  Va., 

September  22, 1884. 

Sir:  I  have  the  honor  to  transmit  herewith  the  report  of  the  Naval  Torpedo  Board 
^^rith  regard  to  the  Sims  electrical  fish  torpedo  brought  before  it  for  examination  and 
-trial  at  Willet's  Point,  N.  Y.,  in  July  last. 

The  report  has  been  withheld  with  a  view  to  the  receipt  of  more  information  con- 
cerning proposed  modifications  of  the  torpedo  for  its  better  adaptation  to  naval  war- 
:^aTe,  but  the  information  finally  famished  came  in  such  form  as  to  preclude  its  inoor- 
'poration  with  the  report. 

The  Board  be^  to  acknowledge  its  obligation  for  the  courtesies  received  at  the 
hands  of  Bvt.  Brig.  Gen.'  Henrv  L.  Abbot,  Corps  of  Engineers,  United  States  Army,  on 
the  occasion  of  its  visit  at  Willet*s  Point. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  and  President  of  Board, 

Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy,  Navy  Department,  Washington,  D,  C. 

New  York,  July  16, 1884. 

Sir  :  In  addition  to  the  torpedoes  already  reported  upon  under  date  of  June  25  and 
89  last,  the  Board,  pursuant  to  an  invitation  from  the  Sims  Electric  Fish<Torpedo 
Company,  of  New  York,  a  copy  of  which  is  hereto  appended  marked  A,  and  by  an-* 
thority  of  the  Department,  convened  at  Willet's  Point,  New  York,  on  the  15th  inst., 
ibr  the  examination  and  trial  of  the  torpedo  presented  by  the  said  company. 

Bvt.  Brig,  (General  Abbot,  Corps  of  Engineers,  United  States  Armv,  received  the 
Board  and  assisted  the  representatives  of  the  company  in  the  exhibition  and  trial  of 
the  torpedo. 

A  brief  description  of  this  torpedo  is  hereto  appended,  marked  B. 

There  was  but  one  trial  made  in  the  presence  of  the  Board,  the  record  of  which,  to- 
gether with  the  results  observed,  is  given  in  Appendix  C,  hereto  appended. 

The  programme  of  trials  as.  laid  out  in  the  instructions  of  the  Bureau  of  Ordnance 
to  the  Board  was  not  carried  further  than  tliis  one  smooth- water  trial,  because  the 
company  were  not  prepared  for  any  others,  as  the  Board  was  informed  by  the  com- 
pany's representative. 

From  tne  meager  data  obtained  the  Board  makes  the  following  partial  report : 

Accuracy:  The  torpedo  is  steered  by  an  electric  current  passing  through  insulated 
eables  connecting  it  with  the  key-board,  afloat  or  ashore.  The  working  of  the  md<» 
der  was  prompt  and  the  torpedo  obeyed  her  helm  fairly  well,  but  owing  to  the  torpe* 
doe's  length,  large  surface,  and  shape,  it  was  somewhat  slow  in  turning. 

Range :  Gk>od ;  one  mile  of  cable  fixes  the  range  of  this  particular  torpedo. 

Velocity :  Poor ;  approximately  8|  knots. 

CERTAINTY  OF  OPERATION. 

a  Certainty  of  launching  and  starting  on  its  course :  The  torpedo  was  lowered  from 
fixed  tackles  and  towed  into  position.  From  its  construction,  however,  the  operation 
of  launching  from  a  vessel  would  necessarily  be  very  difficult  and  awkward. 

d Certainty  of  explosive  action  on  contact  with  target:  Undetermined.  Plan  fo^ 
firing  "at  will''  desoribed,  which  would  probably  be  successful  in  case  operator  mada 
w>  mistake. 
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Destraotiyeoesa:  As  the  oharge  is  subaqaeons  ftod  large,  the  destmctiYeuM  v 
probably  all  that  conld  be  desirMl. 

Safety  in  handling :  Measurably  safe,  but  the  safety  of  a  torpedo  may  be  regaiM 
as  an  utterly  unknown  quantity  in  a  naval  combat. 

Facility  of  handling :  Very  awkward,  owing  to  its  length,  bulk,  and  weight 

Simplicity:  Fairly  simple;  the  engine  and  steering  compartment  is  readily !»• 
mounted  for  examination  and  repair,  and  readily  reassembled.  AcTthe  power  is  get- 
erated  outside,  much  complexity  and  many  sources  of  accident  are  avoided  in  the  t» 
pedo  itself. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire :  Fair.  Some  exposiue  mi- 
ayoidable,  but  under  the  conditions  of  naval  warfare  to-day,  with  the  enormous  por 
ers  of  defense  afforded  by  machine  guns  of  great  range  and  power,  torpedoes  of  gnii 
size,  length,  and  weight  would  be  dangerous  to  handle  under  the  fire  of  an  eaeay. 
As  this  torpedo's  charge  is  subaqueous,  there  would  be  no  danger  of  its  explosioB  I7 
the  enemy's  fire  after  it  was  once  launched. 

Simplicity  of  launching  apparatus:  None  submitted,  rendering  the  torpedo  wboBf 
incomplete  in  that  respect. 

Efficiency  as  to  launching  at  an  object :  See  foregoing  answer. 

QUXsnoNS. 

Is  the  tori>edo  difficult  of  manufacture  f 

Not  with  proper  plant. 

Is  great  accuracy  of  manufacture  necessary  f 

Tes ;  in  the  electrical  apparatus  in  the  torpedo  and  on  shore  and  in  the  oable^ 

Is  great  structural  strength  necessary  f 

The  connection  between  the  float  and  the  torpedo  must  be  stiff  and  strong. 

What  effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  tocpa^ 
and  on  the  torpedo  itself  when  in  position  for  firing? 

Undetermined. 

What  effect  has  the  motion  of  the  vessel  on  the  facility  of  pointing  T 

Not  demonstrated,  but  in  the  case  of  this  torpedo  there  could  be  none,  as  the  peiil* 
ing  is  done  after  it  is  launched  and  clear  of  the  vessel. 

Is  the  preparation  of  the  torpedo  for  action  an  elaborate  process  T 

No ;  on  the  contrary,  simple,  except  that  it  is  large  and  heavy  and  awkward  to 
handle. 

Is  much  care  necessary  to  keep  the  torpedo  in  a  state  for  speedy  use  T 

A  fair  amount  of  attention,  such  as  would  be  necessary  for  any  nnosed  meebaaiP. 

Is  the  actuating  apparatus  or  material  reasonably  safe  and  harmless  both  wka 
loaded  and  when  in  use  f 

Perfectly  safe  and  harmless. 

Does  it  probably  deteriorate  or  daneerously  change  with  time  or  with  chang»t( 
temperature  and  other  conditions  incident  to  service  f 

No ;  except  that  the  cable  might  deteriorate  in  a  warm  or  nnequabie  climata. 

Can  the  torpedo  be  rendered  innocuous  at  the  end  of  the  flight  T 

Yes. 

Can  it  be  conveniently  and  safely  packed  for  transportation  f 

Yes ;  in  parts,  but  some  parts  would  be  bulky. 

What  is  the  price  with  launching  apparatus? 

Not  ascertidned. 

POINTS  GOMSIDKaBD  BT  THE  BOARD. 

With  the  data  furnished  by  a  single  trial  the  Board  is  unprepared  to  give  aa  n- 
hanstive  opinion  on  this  torpedo ;  it  considers  that  enough  has  been  shown,  hovanif 
to  warrant  the  following : 

1st.  It  is  from  its  sise,  shape,  and  weight  cumbersome  to  stow  and  veiy  awkvaiA 
to  handle  on  board  ship. 

2d.  Its  lack  of  speed  would  probably  render  it  ineffloient  in  combat  between  vbm*1i 
nnder  way.    It  could  be  seen  and  avoided  by  an  enemy  of  moderate  speed. 

3d.  When  operated  in  a  seaway,  the  eombined  surfaces  of  the  float  and  torpada 
would  probably  make  it  difficult  to  steer  with  accuracy. 

4th.  Although  the  float  is  exposed  to  an  enemy's  maohine-gon  fire,  it  would  Ml 
probably  be  injured  bv  such  fire. 

5th.  In  the  melee  of  battle  the  cables  would  be  liable  to  displacement  and  flauluw 
and  thus  render  the  torpedo  uncontrollable  and  therefbre  nselesa. 

6th.  While  this  torpedo  embodies  valuable  features  for  harbor  defense  wbeie  it  eia 
be  prepared  and  manipulated  from  the  deck  of  a  monitor  or  speciiU  Teaael,  the  Baaii 
oonsiders  that  its  lack  of  speed  makes  its  utility,  even  for  thie  purpose,  veiy  doahtftL 
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Finally,  in  view  of  them  coDsiderations  and  conduBionSy  the  Board  is  of  opinion 
ftliat  this  torpedo  is  not  adapted  to  Daval  warfare. 

We  are,  sir,  very  respectfully,  yonr  ohedient  servants, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  and  President  of  Torpedo  Board, 

E.  O.  MATl'HEWS, 
Captain^  United  States  Nary,  and  Member, 

C.  F.  GOODRICH, 
lAeutenanU  Commander f  United  States  Navy,  and  Member, 

H.  E.  NICHOLS, 
lAeutenanUCommander,  United  States  Navy^  and  Member, 

A.  R.  COUDEN, 
Lieutenantf  United  States  Navy,  and  Member, 

Hon.  W.  E.  Chandlkr, 

Secretary  of  the  Navy,  WashimgUm,  D,  C. 


Appendix  A. 

UTTTBR  OF  RBQUB8T  FROM  SIMS  SLBCTRICAL  FISH-TORPEDO  COMPANY. 

(OAee  of  the  Sima  JBlectrioal  Flah-Torpedo  Company,  39  Park  Row,  New  York,  U.  S.  A.    W.  SootI 

Sims,  soperintendent  and  preaiaeiiti  Osoar  Marshall,  teoretary.] 

New  York,  June  18, 1884. 

Dear  Sir  :  In  recognition  of  the  notice  received  by  this  company  in  the  matter  of 
trials  of  torpedoes,  suitable  for  naval  ase,  to  take  place  before  you  at  Norfolk,  Va.,  on 
June  20, 18o4,  we  would  with  respect  state  that,  owing  to  the  expenditure  required 
to  make  the  special  trials  which  yonr  Board  demands,  this  company  is  debarred  and 
prevented  from  making  a  run  of  the  Sims  electrical  fish-torpedo  as  required  by  yonr 
Board,  in  order  to  compete  for  the  appropriation  now  available.  We  would,  howevei^ 
Tory  respectfully  ask  you  to  consult  and  examine  the  public  and  confidential  record 
of  Mr.  Sims's  inventions  as  shown  in  the  official  reports  of  Gen.  Henry  L.  Abbot,  U. 
B.  A.,  of  trials  and  tests  made  during  each  year  since  1879,  at  the  United  States  Tor- 
pedo Station,  Willot's  Point,  New  York  Harbor,  and  to  give  that  record  due  considera- 
tion in  your  report  to  the  honorable  the  Secretary  of  the  Navy.  These  records  are 
placed  at  your  services  through  the  kindness  of  Qen,  Henry  L.  Abbot,  U.  S.  A.,  as  per 
faiclosed  letter. 

We  would  with  respect  call  your  attention  to  the  accompanying  pamphlet  marked 
"confidential,"  and  at  the  same  time  mention  a  few  features  in  the  Sims  electrical 
torpedo  that  we  think  make  it  superior  to  others,  which  may  not  be  fully  known  and 
nnaerstood  outside  of  official  sources,  for  this  company  has  purposely  avoided  news- 
paper notoriety,  thinking  that,  as  torpedo  manufacturers  deal  with  governments  and 
not  with  the  public,  its  inventions  should  be  given  to  the  consideration  of  officials 
having  such  matters  in  charge. 

The  Sims  torpedo  is  the  only  controllable-movable  torpedo  propelled  by  electricity 
aa  a  motive  power  conveyed  to  the  torpedo  from  a  dynamo,  or  generator  of  electricity, 
OD  shore  or  shipboard. 

The  Sims  is  the  only  one  having  the  motive  power  at  the  hand  of  the  operator  and 
therefore  under  his  absolute  control.  The  motive  power  is  not  in  the  torpedo,  in 
which  case  it  would  be  away  from  the  operator,  nor  is  it  subject  to  explosion  and 
therefore  dangerous. 

The  motive  power  of  the  Sims  is  unlimited  in  quantity,  never  deteriorates,  and 
propels  the  toi'pedo  faster  at  the  last  of  the  run,  where  greater  speed  is  required. 
The  motive  power  does  not  have  to  be  manufactui^  and  stored  previous  to  use,  but 
is  generated  instantaneously  when  wanted. 

The  Sims  is  noiseless  in  its  movements,  there  being  no  sound  to  attract  the  atten- 
tion of  the  enemy.  It  moves  some  six  feet  under  water,  and  is  therefore  completely 
ont  of  the  reach  of  shot  or  artillery  fire,  the  float  being  indestructible  (please  consult 
official  reports  of  this  point  as  well  as  to  its  diving  uuHer  floating  constructions,  such 
as  rafts  or  cables). 

The  Sims  of  one-mile  range  carries  250  pounds  of  dynamite,  the  two-mile  some  400 
ponnds.  New  machinery  recently  tested  shows  the  transmission  of  nearly  100  per 
cent,  more  power  than  formerly  obtained,  which  will  propel  the  mile  torpedo  one  mile 
at  the  rate  of  about  15-mile  speed,  and  the  two  mile  at  a  rate  of  from  12  to  13  miles 
qpeed  for  the  whole  two  miles. 

This  company,  in  placing  before  your  honorable  Board  the  official  record  of  Mr.  Sims^ 
torpedo,  would  respectfully  state  that,  if  compatible  with  the  public  services,  it  would 
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be  pleased  to  have  vou  witness  trial  mus  at  the  torpedo  station,  Willets  Point, H.  T. 
Harbor,  and  wo  aid  be  pleased  to  know  your  pleasure  in  the  matter.  >, 

We  have  the  honor  to  remain,  very  respectfully,  yours^^  , 

W.  SCOTT  SIMS, 

PrmiimL 
OSCAR  MARSHALL, 

SecretarTf. 
Capt.  G.  £.  Belknap,  U.  S.  N., 

Preaident  Torpedo  Board,  Navy-Yard,  Norfolk,  Va. 


AP 


Appendix  B. 

DESCRIPTION  OF  THE  SIM8  ELECTRICAL  FISH-TORPEDO  COMPANT'S  TORPEDO. 

This  torpedo  is  a  cylindrical  hull  of  copper,  with  conical  ends,  23  feet  long  by  18 
inches  in  diameter,  made  in  four  sections.  These  sections  are  united  by  means  of  loek 
or  bayonet  joints. 

The  forward  or  bow  section  has  a  capacity  for  abont  200  pounds  of  explosiye.  The 
second  section  contaius  a  coil  of  two-conductor  insulated  copper  eable.  The  next  t» 
tion  to  the  rear  contain^  a  dynamo-electrical  machine  as  a  motor.  The  after  seotia 
contains  the  apparatus  for  controlling  the  rudder;  the  rudder  and  propeller  are  it- 
tached  to  this  section. 

This  torpedo  is  supported  at  a  constant  depth  by  means  of  a  copper  float  sh^ 
somewhat  like  a  boat  with  a  covered- in  deck.  The  length  of  this  float  is  20  feet,  and 
its  beam  is  about  25  inches  It  is  said  to  contain  material  of  sach  a  nature  thitit 
will  continue  to  furnish  sufficient  buoyancy  after  being  riddled  by  small-arm,  maehiM* 
gun,  or  other  similar  projectiles.  This  was  stated  by  Lieutenant-Colonel  Abbot,  U.& 
A.,  to  have  been  satisfactorily  shown  after  the  float  had  been  severely  wounded  bj 
shrapnel. 

The  float  and  torpedo  proper  are  rigidly  secured  together  at  each  end  and  amidiliipi 
by  heavy  brass  braces.  At  the  forward  end  the  brace  is  inclined  at  about  45  degiMi 
and  supported  from  the  rear;  the  intention  being  that  the  float  shall  be  driven  under 
any  obstruction  that  is  floating,  like  a  boom  or  raft. 

The  cable  connects  the  torp^o  to  the  base  of  operations,  and  is  the  medium  througk 
which  the  motive  power  is  transmitted,  and  through  which  the  torpedo  is  controUed. 
The  cable  is  paid  out  from  the  center  of  a  carefully  laid  coil,  and  to  keep  it  clear  of 
the  propeller  it  is  led  through  a  pipe  running  under  and  parallel  to  the  bottom  of  thi 
torpedo  to  a  point  just  in  rear  of  the  propeller.  Thi^  arrangement  for  keeping  the 
cable  clear  of^the  propeller  is  not  so  eood  as  that  adopted  in  the  Lay-Haight  torpedo, 
in  which  the  cable  is  led  out  through  the  hollow  propeller  shaft. 

As  the  currents  of  electricity  employed  are  strong,  the  conductors  aie  neoeessrily 
large  to  prevent  undue  heating  in  the  coil  and  to  keep  down  the  loss  due  to  the  elee- 
trical  resistance ;  the  resulting  cable,  when  two  of  these  conductors  are  used,  as  in  thii 
case,  is  very  large  and  heavy,  about  one-half  inch  in  diameter.  It  has  the  merit  of 
considerable  strength. 

The  electrical  motor  was  furnished  by  the  United  States  ElectriciU  Company  UDder 
the  Weston  patents,  and  is,  apparently,  of  the  same  type  as  their  D.  E.  maehines. 
This  motor  is  unsatisfactory,  and  a  new  motor  from  Siemens  A  Co.,  London,  wai 
shown.  This  has  not  vet  been  tried,  but  they  hope  to  get  better  results  with  it,  eo- 
pecially  in  the  direction  of  increased  speed.  The  armature  shaft  of  the  motor  if 
coupled  directly  to  the  propeller  shaft,  making  the  mechanical  arrangements  TSfj 
simple. 

Tne  steering  is  effected  by  the  manipulation  of  a  key-board,  which  directs  electriesl 
currents  through  appropriate  magnets  in  the  torpedo. 

The  electrical  energy  for  the  motor  «nd  for  the  steering  was  furnished  by  a  Weston 
D.  E.  machine,  driven  by  a  belt  from  a  stationary  engine  on  the  shore. 

When  at  a  distance,  the  position  of  the  torpedo  and  ite  heading  are  shown  by  two 
staffs,  one  at  each  end  of  the  boat  or  surface  float.  These  stalro  carry  small  globet 
during  the  day  and  lights  at  night.  The  staffs  are  so  arranged  that  in  case  the  flosi 
passes  under  an  obstruction,  they  will  be  pressed  back  into  a  horizontal  position,  sad 
after  the  obstruction  is  passed  they  will  be  raised  into  the  vertical  position  by  lbs 
action  of  springs.    This  would  probably  extinguish  any  lamps  used  in  night  work. 

This  torpedo,  from  its  size  and  shape,  would  be  extremely  lawk  ward  to  put  togethw 
and  handle  on  board  a  vessel.  It  is  proper  to  state  that  the  company  propose  to  om 
a  smaller,  shorter,  and  lighter  torpedo  for  offensive  work  from  vessels.     None  of  tlii* 
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:>po8ed  type  have  ever  been  made,  and  it  is  doubtful  if  any  ohan£[e  in  this  direction, 
B.ile  the  model  remains  the  same,  would  render  this  torpedo  £urly  oonrenient  for 
xadling  on  board  ship. 
I^ppended  hereto  is  a  printed  description  of  this  torpedo  furnished  by  the  company. 


Appendix  C. 
kmobandum  of  bxpebiments  madb  with  thb  simb  slbctrical  fibh-torpedo 

company's  torpedo  in  THB  PRESENCE  OF  THB  TORPEDO  BOARD. 

There  was  but  one  trial  of  this  torpedo  made  in  the  presence  of  the  Board.    This 
■.al  took  place  at  Willets  Point,  Long  Island,  the  torpedo  station  of  the  Army,  July 

Mr.  Sims  worked  the  key-board,  and  enlisted  men  of  the  Engineer  battalion  did  the 
-^mnnal.  labor  necessary  in  putting  the  toipedo  together,  getting  it  ready  and  into  the 
l^mter,  &c.  The  D.  E.  machine  for  fumisoing  power  was  located  with  its  steam  en- 
i-ne  and  boiler  in  a  suitable  house  at  a  distance  of  about  500  yards  from  the  key -board 
:^d  point  of  departure  of  the  torpedo. 

The  torpedo  was  in  a  boat-house,  hung  in  chain  sHnss  over  the  water.  The  rear  com- 
^urtment  was  detached  previous  to  the  arrival  of  the  Board,  so  that  the  mechanism 
P  the  propelling  and  steering  apparatus  could  be  seen,  as  weU  as  the  method  adopted 
»r  securing  the  different  paSts  of  the  hull  together.  The  torpedo  was  readilv  and 
^oklv  prepared  for  a  run,  all  the  work  being  done  by  the  soldiers  imder  the  direo- 
1  on  of  a  sergeant.  The  torpedo  was  lowered  into  the  water  and  towed  clear  of  ob- 
buctions  near  the  boat-house;  then  the  dynamo  machine  on  shore  having  been 
Parted,  in  obedience  to  a  signal  from  the  dock,  by  manipulation  of  the  key-ix>ard, 
fee  electrical  current  was  turned  on  to  the  motor  in  the  torpedo,  the  propellers  beann 
ID  revolve,  and  the  torpedo  promptly  started  off  at  a  speed  of  about  H  knots.  The 
^rpedo  was  steered  out  into  tne  channel  and  manoBuvered  in  various  directions,  and 
Lniftlly  steered  back  into  the  vicinity  of  the  starting  point,  when  the  dynamo  on 
liore  having  been  stopped  by  signal,  the  torpedo  also  stopped  and  remained  floating 
aear  the  wharf  anchoroa  by  its  cable.  There  was  no  opportunity  of  determining  the 
>3ieed,  but  it  was  estimated  at  8i  knots  per  hour.  Thenelm  was  answered  promptly, 
aut  trom  the  length  of  the  torpedo  it  turned  on  a  large  diameter  and  rather  slowly ; 
•he  actual  times  and  diameters  of  turning  were  not  determined,  but  the  impression 
produced  was  as  stated  above. 

The  float  was  readily  seen  at  all  times  with  the  naked  eye.  but  it  was  not  ea^y  to 
aaake  out  the  signal  balls  which  indicate  the  direction  in  which  the  torpedo  is  head- 
jig  when  the  torpedo  is  at  a  distance  of  a  half  a  mile  or  even  less. 
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